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THE  LEADING 

Hand  Camera  Experts 

OF  THE  WORLD. 

No  Instruments  are  ^ 

SO  PERFECT  j 

SO  RELIABLE 

SO  SIMPLE 

and  such  Full  Value  for  Money,  as  those  of 
Messrs.  ADAMS  & CO. 

YALE. 
ADAMS  DE  LUXE. 

ETC.  ETC.  ETC. 

FULL  AND  ELABORATE  HAND  CAMERA  BOOKLETS 
OF  ALL  LATEST  INSTRUMENTS.  Post  free,  Is, 

26,  Charing  Cross  Rd., 
LONDON,  W.C. 

* TELEPHONE  .•  5387  Germrd. 
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BENETFINK&Co. 

The  Great  City  Depot  for 

LANCASTER’S,  UNDERWOOD’S,  LIZARS’,  AND 
THORNTON-PICKARD  CAMERAS  & SHUTTERS. 

Specimen 
print 
post 
jfree. 

No.  1 “ LIGHTNING”  HAND  CAMERA. 

J899  Model. 

To  carry  Twelve  ^-plates.  Automatic  Changing  as  shown  in  Illustration. 
Fitted  with  good  quality  single  Achromatic  Lens,  Time  and  Instantaneous 
Shutter,  etc. 

£2  2s.  net. 

The  A1  “LIGHTNING”  HAND  CAMERA. 

1899  Model  (as  Illustration). 

To  carry  Twelve  ^-plates.  Automatic  Changing  as  shown  in  Illustration. 
Fitted  with  Rapid  Rectilinear  Lens,  two  View  Finders,  etc.,  etc. 

£3  8s.  6d.  net. 

GREAT  CITY  DEPOT  FOR 

ILFORD  & all  celeteted  makers’  PLATES  & P.O.P. 

AT  LOWEST  CASH  PRICES. 

CATALOGUES  Post  Free. 

89, 90, 107  & 108,  Cheapslde,  Londoii. 
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36ntisb  journal  of  ipbotograpb^ : 

“To  further  praise  the  TELLA  would  be 
equivalent  to  painting  the  lily,  or  gilding  refined 
gold.  There  is  no  more  ingenious  or  beautiful 
machine  on  the  photographic  market." 


50  FLAT 
ORDINARY  FILMS. 


This  is  a No.  3 pattern.  The  tront  part  is  extended  to  show  how  the  Camera 
can  be  focused  for  very  close  objects. 

A uery  fully  illustrated  and  descriptive  Catalogue,  going  thorough!y\into  all  details  oj 
working  and  mechanism,  may  be  had  post  free  for  four  stamps. 

THE  TELLA  CAMERA  CO.,  Ltd., 

110,  Shaftesbury  Avenue,  LONDON,  W. 


■XawoW’"-  «■  ® ® 

Pbotograpbic  €bemica]$ 


‘Tabloid’ 

Developers. 

Pyro., 

Pyro.  Soda 

(Ilford  formula 
Metol, 

Hydroquinone, 

Amidol, 

Eikonogen,  or 
Paramidophenol. 

Complete, Is.  per  case. 

‘Tabloid’ 

Toning  Baths. 


RE  pure  chemicals  of  the 
finest  quality  compressed 
into  accurate  quantities. 
For  use  they  are  simply 
dissolved  in  given  quanti- 
ties of  water.  No  weighing  is  necessary, 
and  fresh,  active  solutions  are  almost 
instantly  available.  Tabloid’  Chemicals 
keep  perfectly  and  can  be  carried  easily 
when  travelling. 

They  are  easier 


Gold  Chloride  with 
Sodium  Phosphate 
Sodium  Tungstate, 
Sodium  Bicarbonate, 
Borax,  or 
Sodium  Formate 

Compouna 

Platinum  Compound. 
Complete,  1s.  per  case 

‘Tabloid’ 

Potassium  Bromide, 
Ammonium  Bromide, 
‘Hypo.’,  etc. 

6d.  per  case. 

Pamphlet 

with  full  working 
directions,  gratis. 
[copyright^ 


to  use  and  more  certain  than  stock 
solutions.  The  Editor  of  Photographic 
News  says : — 

Cleanliness,  precision  and  activity 
are  best  secured  by  employing  Tabloid’ 

Developers Their  use  gives 

clear,  brilliant  and  uniform  results.” 

Sold  by  all  Chemists  and  Photographic  Dealers. 


Manufactured  only  by 

Burroughs  Wellcome  & Co., 

LONDON  and  SYDNEY. 

Snow  Hill  Buildings,  LONDON.  108,  Pitt  St.,  SYDNEY,  N.S.W^ 
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COLOR  PHOTOGRAPHY  FOR  ALL 

New  and  Simplified  Process. 

(BAUN4RD  AND  GWENLOCK’S  PATENTS,) 


KR0MHZ. 

LOW  PRICE.  ^ PERFECT  RESULTS. 


The  simplicity  of  this  Process,  and  the  small  cost  of  the  necessary  Apparatus, 
combined  with  the  beautiful  results  to  be  obtained,  should  make  it  essential 
to  every  Photographer. 

The  Apparatus  required  consists  of  A>  frame  containing  the  set  of  colour  screens 
through  which  exposures  are  made ; B,  the  attachment  which  fits  into  the  back  of 
Camera,  and  carries  the  colour  screens  and  dark  slide  when  making  exposures  ; C.  the 
chromo  stereoscope,  in  which  pictures  are  viewed  to  obtain  the  colour  effects. 

The  Process  can  be  worked  on  either  Tp'ate  or  f-plate  Cameras,  in  which  the  focus- 
ing adjustment  is  done  from  the  front.  In  the  smaller  size  4 exposures  are  necessary ; 
in  the  larger  size  only  two  exposures  are  requii'ed.  The  whole  of  the  exposures  are 
made  upon  a J-plate,  either  one  at  a time  or  in  pairs.  The  pairs  of  images  may  be  made 
with  a pair  of  Lenses,  or  with  one  Lens,  in  conjunction  with  the  Kromaz  Mirrors. 

The  method  of  piocedure  is  to  take  2 pairs  of  images, — i pair  through  red  and  blue 
screens,  and  i pair  through  green  screens.  From  the  2 stereoscopic  negatives,  positives 
are  made,  which  when  viewed  in  the  Chromo  Stereoscope  reveal  the  natural  colours 
of  the  objects  photographed  with  absolute  fidelity. 

ru//  instructions  are  given  ivith  each  set, 

PRICE  LIST. 

Kromaz  RepeatingiHolder  or  Multiple  Back,  with  set  of  Colour  Screens  for  £ s.  d. 

taking  purposes  U 3 0 

Half- plate  Dark  Slide  fitted  to  the  above  100 

Kromaz  Stereoscope  for  viewing  Objects  in  their  natural  colours  . . . . 3 10  0 

Set  of  Mirrors,  enabling  two  stereoscopic  images  to  be  taken  on  a plate,  using 

only  one  Lens 0 13  0 

Cabinet  to  contain  Kromaz  and  twelve  sets  of  views  0 10  6 

Kromaz  views 036 

The  above  prices  are  net  for  Cash. 

May  be  obtained  of  all  Dealers  in  Photographic  Apparatus,  or  of 

W.  WATSON  & SONS, 

313,  HIGH  HOLBORN,  LONDON;  and 
16,  FORREST  ROAD,  EDINBURGH. 
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THE  A €r.'  CAMERAS 

(For  HantI  anil  THpotl) 


have  been  in  constant  use  for  more  than  SEVEN  YEARS  in  all  parts 

of  the  world. 


^ 

Seven 

Distinct 

Patterns. 

^ ^ 


& Gr 

Camera. 

Open,  to  show 
Fittings  and 
Movements. 


All  One 
Quality— 
The 

Highest. 
^ ^ 


The  Simplest  for  all-round  Work. — Pattern  B:  With  any  make  of  Lens,  i Focus; 
Double  Rising  Front ; Double  Extension.  JPrice  front  ^14=  5s, 

The  Neatest  and  Best  for  Artistic  Work  and  General  Photography. — Special  Pattern  B : 
Zeiss  “ Satz  ” Lens,  2 Foci ; Double  Rising  Front ; Extra  Long  Extension.  Price 
front  3^21  lOs, 

The  Best  for  Scientific  Work  and  General  Photography.— Special  Twin  Lens  Pattern  : 
two  Zeiss  “Satz  ” Lenses,  2 Foci ; Double  Rising  Front ; Double  Extenison  ; Full- 
size  Focusing  Device,  highly  efficient  in  any  light.  Price  front  S,35. 

COMPLETE  CATALOGUE,  80  pages,  7 by  10 in.,  Art  Paper,  containing  112 
Illustrations,  including  60  Reproductions  from  Original  Negatives  by  Leading  Workers. 
Price  1/3  by  Post, 

“ A Lesson  to  Picture-Makers.” — Photography. 

“ Illustrating  the  varied  capabilities  and  world-wide  use  of  the  ‘ N.  & G.’  Apparatus.”— 


ABRIDGED  CATALOGUE  FREE. 


Kinematographs,  Lanterns,  and  all  Photographic 
Accessories  and  Materials. 


NEWMAN  & QUARDIA,  Ltd., 

90  & 92,  SHAFTESBUEY  AVENUE,  LONDON,  W. 
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Good  Things  in  Cameras. 


THE 

BINOCULAR. 


THE 

TWIN=LENS 

ARTIST. 


Lack  of  space 


THE 

TWIN=LENS 

ARTIST 

MAGAZINE. 

THE 

TWIN-LENS 

CARLTON. 

THE 

SPORTS. 


prevents 

a fuii  description  of  the  merits 
of  these  cameras, 
but  the 

Stereoscopic  Company 


THE 

CYCLIST 

BINOCULAR. 

THE 

REGENT. 

THE 

DAYLIGHT- 

CHANGING 

BINOCULAR. 

THE 

DAYLIGHT- 

CHANGING 

TWIN-LENS. 

THE 

FRENA. 

THE 

** SPECIAL  ’’ 

TRIPOD 

CAMERA. 

Etc.,  Etc. 


will  send  full  descriptions  on 
receipt  of  address,  and  will  give 


FREE  LESSONS  TO  PURCHASERS. 

Small  lists 
post  free. 
200  pp.  Ms 
free'  by  post 
9 stamps. 

^^*^PIease  address 

THE  LONDON  STEREOSCOPIC  AND 
PHOTOGRAPHIC  COMPANV,  LTD., 

106  and  108^  Regent  Street^  W. 
(and  5If,y  Cheapside), 
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O Z O T Y P E. 


INTEODUCTOET. 

There  are  still  many  people  wlio,  having 
undergone  the  operation  of  being  photo- 
graphed, would  he  thoroughly  disappointed 
and  Avould  probably  return  the  proof  if 
the  portrait  were  not  f)i*inted  on  highly 
glazed  P.O.P.  or  gelatine  chloride  of  silver 
paper.  We  see  t)iis  style  of  print  outside 
every  photographic  studio  and  in  every 
photographic  print  shop,  and  therefore  it 
may  he  presumed  that  it  meets  the  public 
taste  to  a very  large  extent.  Platinotypes 
are  decidedly  popular,  hut  the  usual  silver 
print  still  holds  the  field.  And  why  is 
this  ? The  reason  is  not  far  to  seek — the 
vast  majority  of  people  have  been  accus- 
tomed for  so  many  years  to  look  upon  a 
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glazed  silver  print  as  a photograph  pure  and 
simple,  and  that  nothing  else  is  a photo- 
graph unless  it  is  a silver  print.  They 
want  the  same  thing  that  their  fathers 
and  mothers  and  uncles  and  aunts  had ; 
and  although  the  photographs  of  their 
fathers  and  mothers  and  uncles  and  aunts 
may  have  faded  away  to  a ghost,  they 
say  : It  is  a pity,  but  I suppose  it  can’t 

he  helped ; and  the  photographer  charges 
such  a lot  for  those  in  black,  which  he 
says  will  last  for  ever.”  In  fact,  the 
majority  of  people  do  not  look  upon  a 
photograph  as  a work  of  art  valued  as 
such,  but  merely  as  a copy  of  themselves 
or  friends,  expressed  in  a way  which  is 
pleasing  to  them. 

The  ordinary  amateur  photographer  ap- 
pears to  be  satisfied  if  he  collects  a number 
of  miniature  views  illustrating  a pleasant 
time  he  may  have  spent  on  a holiday. 
Most  of  these  are  put  away  in  a drawer  to 
be  occasionally  looked  at  when  friends  call 
to  see  him.  It  is  then  a source  of  great 
pleasure  to  recall  the  various  incidents  con- 
nected with  each  subject.  But  some  of  the 
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negatives  may  be  so  good,  and  the  subjects 
of  such  value  and  importance,  that  it  would 
be  a pity  if  they  were  not  made  into  per- 
manent pictures  of  such  a size  that  they 
might  be  hung  on  a wall  or  placed  in 
a portfolio.  It  is  in  this  connection  that 
the  value  of  Ozotype  will  be  appreciated. 
If  the  small  negative  represents  a pretty 
and  artistic  landscape,  it  might  be  enlarged 
up  to  whole-plate,  10  X 8,  or  12  x 10  size, 
and  a picture  produced  by  Ozotype  on  any 
paper  and  in  any  colour  that  would  suit 
the  subject.  All  the  artistic  qualities  of 
the  negative  will  be  brought  out,  and  the 
result  will  be  a very  close  resemblance  to  a 
water-colour  drawing.  The  process  is  clean 
in  working,  and  if  desired  can  be  done  in 
easy  stages — for  instance,  the  paper  can  be 
sensitised  one  evening  and  exposed  the 
next  day,  or  any  time  within  a fortnight  or 
three  weeks,  and  the  washed  print  can  be 
kept  for  months  before  being  pigmented. 
If  the  printing  does  not  appear  to  be 
correct,  there  is  no  need  to  spoil  a pig- 
ment plaster  over  it — a fresh  print  should 
be  made.  When,  after  a few  trials,  the 
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operator  becomes  proficient,  he  will  find 
the  work  most  fascinating  and  very  easy 
to  accomplish. 

The  ordinary  P.O.P.  or  gelatine  chloride 
print  undoubtedly  possesses  a charm  of 
its  own,  unrivalled  by  any  other  process. 
Its  tone  is  rich,  and  its  details  are  sharp 
and  delicate  in  the  extreme,  and  it  is  a 
pity  its  keeping  qualities  are  not  more 
reliable.  But  it  only  gives  us  a miniature, 
and  does  not  look  well  in  larger  sizes 
than  cabinet,”  and  is  quite  unsuitable 
for  hanging  on  walls,  as  pictures,  to  be 
admired  at  a distance. 

In  the  platinotype  process  it  is  possible 
to  produce  charming  pictures  of  a fairly 
large  size,  but  the  colour  is  limited  to 
either  a cold  black  or  a tint  which  is  neither 
a true  sepia  nor  any  other  definite  colour. 

In  chloride  of  silver  printing  the  action 
of  light  produces  the  colour;  in  platino- 
type the  colour  is  thrown  down  after  the 
image  is  printed ; in  carbon  or  pigment 
printing,  however,  a certain  physical 
property  is  taken  into  consideration,  in 
addition  to  the  chemical  change.  The 
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action  of  light  on  chromated  gelatine,  as 
is  well  known,  renders  the  gelatine  in- 
soluble in  hot  water;  and  if  the  gelatine 
contains  any  insoluble  powder,  such  as 
pigment,  such  insoluble  substance  will 
he  held  by  the  gelatine,  which  has  been 
rendered  insoluble  by  the  action  of  light, 
and  will  form  a layer  of  colour  in  a 
gelatine  medium  of  different  thicknesses, 
representing  the  half  tones  and  shadows  of 
the  picture.  This  is  what  the  artist  does 
with  his  hand.  He  mixes  his  pigments 
with  a colloid  medium,  and  lays  the  colour 
on  in  varying  thicknesses  over  his  canvas 
to  produce  the  desired  effect. 

In  Ozotype  the  initial  image  is  produced 
by  photographic  means,  and  the  colour  is 
laid  down  upon  it,  not  with  the  brush, 
hut  by  means  of  a thin  surface  of  pigment 
incorporated  in  gelatine.  The  different 
depths  of  the  printing  in  the  initial  photo- 
graph take  the  pigment  in  proportionate 
thicknesses,  and  thus  a picture  in  pigment 
is  produced  possessing  all  the  gradations 
of  the  original  negative. 

A picture  produced  by  this  means  has 
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a breadth  and  quality  which  is  lacking 
in  a chemically  produced  image;  and  if 
made  upon  artists’  drawing  paper,  will  be 
scarcely  distinguishable  from  monochrome 
hand  work. 


HISTOEIGAL  NOTES. 

As  far  back  as  1839  Mungo  Park  showed 
that  paper  saturated  with  a solution  of 
bichromate  of  potash  and  exposed  to  the 
sun’s  rays  under  a screen  would  produce 
a yellow  picture  on  an  orange  ground,  and 
when  washed  a white  picture  on  an  orange 
ground  was  obtained.  In  the  following 
year,  M.  E.  Becquerel  performed  the  same 
experiment  Avith  the  addition  of  iodide  of 
starch,  and  found  the  surface  more  sensi- 
tive to  light.  In  1841  Joseph  Dixon,  of 
Massachusetts,  used  gum  arabic  in  con- 
junction with  bichromate  of  potash,  and 
found  that  the  gum  was  rendered  insoluble 
on  exposure  to  light. 

In  1855,  however,  Alphonse  Poitevin  used 
another  colloid  substance — namely,  gelatine, 
which  he  found  was  rendered  insoluble  by 
the  action  of  light  on  bichromate  of  potash. 
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But  the  idea  of  mixing  pigment  with  the 
colloid  substance,  which  becomes  insoluble 
by  the  action  of  light,  and  so  imprisons  the 
incorporated  pigment,  producing  in  this 
way  the  first  carbon  photograph,  is  due  to 
Mr.  Pouncey,  of  Dorchester.  Mr.  Pouncey’s 
method,  however,  was  defective  in  a most 
essential  point.  He  simply  spread  the 
sensitive  pigmented  colloid  upon  paper 
and  exposed  it  to  light.  The  result  was 
that  on  developing  the  print,  only  those 
portions  of  the  image,  where  the  negative 
had  allowed  the  action  of  light  to  penetrate 
as  far  as  the  paper,  were  retained  in  the 
finished  picture,  and  no  half  tones  were 
produced.  To  remedy  this  defect,  Mr. 
J.  C.  Bennett  in  1858  exposed  the  pig- 
mented paper  from  the  hack,  but  the 
process  proved  unsatisfactory. 

It  was,  however,  in  1864  that  Mr.  J.  W. 
Swan  solved  the  difficulty  by  patenting  a 
method  by  which  the  sensitive  pigmented 
gelatine  was  spread  upon  a temporary  sup- 
port and  exposed  to  light.  This  gave  a 
portable  image,  which  was  laid  down  upon 
another  support,  and  after  removal  of  the 
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temporary  support  the  back  of  the  image 
was  accessible,  and  was  developed  with 
warm  water  without  any  loss  of  half  tone. 
This  method  was  the  most  important  im- 
provement in  carbon  printing,  and  has 
carried  the  process  up  to  its  present  high 
state  of  excellence. 

Within  the  last  few  years  two  processes 
described  as  carbon  printing  without  trans- 
fer ’’  have  received  considerable  attention — 
namely,  the  Artigue  process  and  the  gum 
bichromate  process. 

Now  let  us  see  what  the  expression  with- 
out transfer  ” means.  It  means  that  the 
exposed  surface  of  the  pigmented  colloid 
film  is  operated  upon  in  development,  the 
point  which  caused  so  much  trouble  in 
Pouncey’s  method.  It  may  be  granted  that 
where  the  pigmented  colloid  is  extremely 
thin,  the  details  in  the  higher  lights  may 
possibly  print  through  to  the  paper.  But 
the  development  of  the  picture  would 
have  to  be  so  carefully  controlled,  locally 
treated,  and  laboriously  worked  out  that  it 
would  be  next  to  impossible  to  produce  two 
identical  pictures  from  the  same  negative. 
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It  has  been  asserted  by  some  enthusiasts 
that  the  development  from  the  hack  is  a 
fallacy  which  has  existed  since  Swan’s 
remarkable  invention.  But  why  should 
gum  bichromate  and  Artigue  paper  prints 
he  so  difBcult  to  develop  ? and  why  should 
they  require  the  brains  and  hand  of  an 
artist  to  make  a picture  ? Because  the 
sensitive  film  being  so  thin,  the  whole  of 
the  printing  has  penetrated  as  far  as  the 
paper,  and  the  pigment  being  loosely  held, 
the  high  lights  and  half  tones  depend 
simply  upon  the  variation  in  the  force 
exerted  to  remove  the  pigment. 

The  development  from  the  back  is  the 
true  scientific  method,  by  which  hundreds 
of  identical  pictures  possessing  perfect 
depth  and  half  tone  can  be  produced  from 
the  same  negative.  It  will  be  seen  that 
in  Ozotype  the  formation  of  the  gelatine 
image  takes  place  on  one  surface  of  the 
film,  and  the  development  is  carried  out 
on  the  other. 

It  is  a fact,  which  scarcely  seems  credible 
to  most  amateurs  in  photography,  that  by 
far  the  greater  number  of  prints  from 
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negatives  are  made  upon  a sensitive  sur- 
face composed  of  a bichromate  salt  and 
gelatine.  For  the  production  of  the  tens 
of  thousands  of  what  are  called  process  ” 
illustrations  in  our  daily  and  monthly 
magazines,  and  of  the  collotype  pictures 
which  we  see  in  the  shop  windows  and 
in  railway  carriages,  and  of  the  beautiful 
photogravures  which  adorn  our  walls,  a 
bichromate  salt  is  used  to  receive  the 
impression  of  light.  But  up  to  the  present 
time,  in  all  the  practical  photographic 
printing  processes  in  which  a bichromate 
salt  is  used,  that  compound  has  always 
been  employed  in  conjunction  with  an  oxi- 
disable  organic  substance,  with  the  object 
of  changing  the  property  of  such  substance 
so  as  to  make  it  resist  the  action  of  hot 
water  or  acids. 

In  Ozotype  a new  departure  has  been 
taken,  and  it  will  be  seen  that  an  oxidis- 
able  metallic  salt  is  used  in  place  of  the 
organic  colloid  substance  with  the  object 
of  producing  an  image  composed  of  two 
metallic  oxides. 


METALS  OE  THE  lEON  GEOUP 

AND  THEIR  PHOTOGRAPHIC  PROPERTIES. 

The  metals  of  the  iron  group  are  man- 
ganese, iron,  cobalt,  and  nickel,  but  as 
chromium  has  a strong  resemblance  to  these 
elements  in  its  property  of  combining  with 
oxygen,  it  will  be  considered  as  a factor  in 
the  group.  They  are  all  heav^y  metals  and 
combine  with  oxygen  in  varying  degrees, 
forming  several  oxides. 

Chromium  has  3 oxides,  viz.,  01304,  Ci’203,  CrOs. 
Manganese  „ 4 „ „ Mn202,  Mn304,  MnaOs, 


Of  all  these  oxides,  chromic  trioxide,  or 
chromic  acid,  is  the  richest  in  oxygen,  and 
is  the  only  oxide  of  the  whole  group  which 
is  soluble  in  water  and  has  acid  properties. 


Mn02. 


Iron 

Cobalt 

Nickel 


,,  Fe202,  Fe304,  Fe203. 

„ C02O2,  C03O4,  C02O3. 

,,  Ni202,  Ni203. 
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The  affinity  of  chromium  for  oxygen  is  so 
great  that  CrgOs  appears  to  be  incapable 
of  existing,  and  the  highest  oxide — namely, 
chromic  acid  CrOg — very  readily  parts  with 
a portion  of  its  oxygen  to  organic  matter. 
The  formula  of  potassium  bichromate  is 
K2Cr207  or  K2Cr04  (CrOg).  Neutral  potas- 
sium chromate  is  K2Cr04,  so  that  a bichro- 
mate contains  a molecule  CrOg  more  than 
a neutral  chromate,  and  no  wonder  it  is 
more  sensitive  to  light ! The  action  of 
light  in  presence  of  oxidisahle  matter  and 
water  probably  breaks  its  composition  up 
into  K2O  + Cr20g  + Og ; but  the  action  does 
not  appear  to  have  been  very  satisfactorily 
determined. 

With  respect  to  manganese,  this  metal 
has  no  less  than  four  oxides  beginning 
lower  in  the  scale  and  falling  short  of 
chromium  by  an  atom  of  oxygen  at  the 
top.  It  forms  a class  of  salt  in  which 
seven  atoms  of  oxygen  combine  with  two  of 
the  metal,  having  the  formula  K20Mu207, 
called  permanganate  of  potash,  which,  like 
chromic  acid,  readily  yields  a portion  of 
its  oxygen  to  organic  matter,  and  also 
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resembling  it,  inasmuch  as  it  is  sensitive 
to  light. 

If  a solution  of  permanganate  of  potash 
and  phosphoric  acid  he  spread  upon  paper 
and  exposed  to  light  under  a screen,  the 
exposed  parts  will  be  found  to  have  lost 
some  of  their  oxygen.  This  can  be  shown 
by  treating  the  surface  with  a solution  of 
potassium  iodide,  when  the  unexposed  parts 
will  decompose  the  salt. 

Some  five  years  ago  Messrs  A.  & L. 
Lumi^re  pointed  out  before  the  Trench 
Photographic  Society  that  the  alkaline  man- 
ganates  and  permanganates  were  sensitive 
to  light,  but  they  could  not  be  photo- 
graphically employed  on  account  of  their 
strong  oxidising  action.  After  many  ex- 
periments with  the  salts  of  the  higher 
oxides  of  manganese — which,  by  the  way, 
are  very  unstable — the  phosphate  seemed 
to  be  the  most  promising.  It  appears 
from  Messrs.  Lumiere’s  paper  that  man- 
ganic phosphate  is  troublesome  to  prepare, 
and  that  the  coated  paper  is  of  a deep 
red  colour.  The  printing  must  he  done 
under  a positive  screen  and  is  very  slow, 
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a couple  of  hours’  sunshine  being  required 
to  get  a good  print. 

Subsequently  Messrs.  Lumi^re  discovered 
that  manganic  lactate  was  the  most  con- 
venient compound  to  use,  and  was  much 
more  sensitive  to  light  than  the  phosphate. 
The  preparation  of  manganic  lactate  appears 
to  be  troublesome,  and  sometimes  of  a 
violent  character,  and  the  coated  paper  is  of 
a deep  chocolate  brown.  The  action  of 
light  takes  place  through  a positive  screen, 
and  the  image  is  of  a lighter  colour  than 
the  surface  ground.  The  sensitive  surface 
will  not  keep  good  for^  more  than  a few 
days.  The  development"  depends  upon  the 
oxidising  action  of  those  parts  of  the  surface 
which  have  not  been  exposed  to  light,  cer- 
tain phenol  and  naphthol  compounds  being 
used  which  give  colour  on  oxidation.  The 
photographic  action  in  the  above  cases  is 
very  simple.  A part  of  the  oxygen  in 
the  sensitive  surface  is  very  loosely  asso- 
ciated with  the  manganese,  and  the  impact 
of  light  and  the  presence  of  organic  matter 
cause  a withdrawal  of  the  loosely  held 
oxygen,  so  that  the  exposed  parts  are 
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reduced  to  a salt  of  a lower  oxide  and 
are  inactive. 

If  strong  oxidising  agents,  such  as 
chloride  of  lime,  sodium  hypochlorite,  or 
potassium  permanganate,  are  added  to  a 
solution  of  a salt  of  the  monoxide  of 
manganese  or  manganous  chloride,  a pre- 
cipitate of  manganic  oxide  is  at  once 
thrown  down,  hut  if  a bichromate  salt  is 
used  in  this  way,  no  precipitate  is  formed, 
and  the  solution  will  keep  for  a very  long 
time,  although  free  chromic  acid  gradually 
precipitates  the  oxide. 

In  Ozotype  the  more  stable  salts  of 
the  monoxide  of  manganese  are  employed, 
which  are  raised  to  an  insoluble  higher 
oxide  by  the  action  of  light  upon  the 
chromium  compound. 

The  salts  of  the  higher  oxides  of  iron 
are  employed  in  photography  to  a very 
considerable  extent.  The  beautiful  and 
permanent  platinotype  process  and  the 
cyanotype,  or  blue  print,  process  depend 
upon  the  elimination  by  light  of  a part 
of  the  negative  element  from  a salt  of  a 
high  oxide  of  iron. 
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On  reference  to  the  above  tabular  state- 
ment it  will  be  seen  that  there  are  three 
oxides  of  iron,  the  highest  (Fe203)  not  being 
so  rich  in  oxygen  as  is  the  case  with 
chromiun  and  manganese,  although,  like 
manganese,  there  is  a higher  oxide  com- 
bined with  an  alkali  base,  namely,  KsOPeOg, 
or  potassium  ferrate,  which  is,  however, 
very  unstable. 

The  photographic  properties  of  cobaltic 
salts  have  lately  been  investigated,  and 
the  experiments  are  very  interesting,  in- 
asmuch as  the  most  sensitive  compounds 
seem  to  be,  as  in  the  case  of  manganese, 
the  organic  salts  of  the  high  oxide. 

The  salts  of  the  higher  oxide  of  nickel 
probably  possess  photographic  properties. 


OZOTYPE. 


The  chemical  actions  involved  in  this 
method  of  photographic  printing  being  the 
transfer  of  nascent  oxygen  or  ozone  from 
one  metallic  compound  to  another  under 
the  influence  of  light,  the  name  Ozotype  ” 
was  considered  to  he  an  appropriate  one 
for  the  process. 

Nearly  seventy  years  have  elapsed  since 
the  light-sensitive  property  of  bichromate 
of  potassium  was  discovered,  and  up  to 
the  present  time  it  has  been  used  almost 
exclusively,  in  conjunction  with  oxidis- 
able  organic  substances,  for  the  purpose 
of  rendering  such  substances  insoluble  by 
the  action  of  light.  Oxidisable  inorganic 
substances,  such  as  salts  of  copper,  nickel, 
and  cohalt,  have  been  employed,  in  con- 
junction with  the  bichromate  salts,  with 

the  view  of  producing  photographic  images 
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with  more  or  less  success  ; but  the  idea 
of  using  a combination  of  a chromic  salt 
and  an  oxidisahle  metallic  salt  for  the 
production  of  an  image  possessing  oxidis- 
ing properties  does  not  appear  to  have 
been  carried  out. 

The  effect  of  light  on  nearly  all  light- 
sensitive  substances  is  the  withdrawal  of 
a portion  of  the  negative  element  from 
their  composition.  In  the  chloride  and 
bromide  of  silver  processes  a portion  of 
the  chlorine  or  bromine  is  eliminated  by 
light,  and  in  the  case  of  ferric  salts,  such 
as  the  chloride  and  oxalate,  a portion  of 
the  chlorine  or  oxygen  is  removed. 

With  regard  to  the  chromic  salts,  the 
same  phenomenon  occurs,  a portion  of  the 
oxygen  (the  negative  element)  being  with- 
drawn by  the  action  of  light.  In  the  usual 
methods  of  photographic  printing  the  pro- 
duct of  reduction  is  alone  made  use  of,  the 
disengaged  element  not  being  taken  into 
consideration,  except  for  the  purpose  of 
finding  something  which  will  get  rid  of 
it.  In  Ozotype,  however,  the  principal 
object  is  to  preserve  the  disengaged 
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element  as  well  as  the  product  of  reduc- 
tion, so  that  both  may  be  subsequently 
utilised. 

If  we  make  a solution  containing  an 
acid  chromic  salt  and  a salt  of  the  monoxide 
of  manganese  and  spread  it  upon  paper 
and  dry  it,  a surface  sensitive  to  light  is 
formed,  and  if  we  place  such  a surface 
under  a negative  and  expose  it  to  light,  a 
distinctly  visible  positive  image  of  a brown 
colour  will  he  the  result.  Now  what 

has  the  light  done  ? It  has  separated  a 
portion  of  the  oxygen  from  the  chromic 
salt,  which  it  has  reduced  to  a very 
stable  insoluble  lower  oxide  called  chromic 
oxide,  or  sesqui-oxide  of  chromium.  But, 
what  has  become  of  the  disengaged 
oxygen  ? It  is  well  known  in  chemistry 
that  the  addition  of  active  or  nascent 
oxygen  to  a salt  of  the  monoxide  of 
manganese  raises  the  lower  oxide  to  a 
higher  one,  and  the  radicle  is  compelled  to 
look  out  for  another  base.  This  is  what 
occurs  when  light  removes  a portion  of 
the  oxygen  from  the  chromic  salt  in  the 
sensitive  surface  used  in  Ozotype.  Before 
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exposure  to  light  the  surface  consists  of 
two  very  soluble  compounds — namely,  a 
chromic  and  a manganous  salt.  After 
exposure  under  a screen,  an  insoluble 
image  is  produced,  consisting  of  chromic 
and  manganic  oxides — in  fact,  the  oxygen 
has  passed  from  the  chromic  to  the 
manganous  salt,  reducing  the  one  and 
enriching  the  other.  An  image  produced 
by  this  means  has  strong  oxidising 
properties,  and  is  exceedingly  useful  in 
many  ways.  The  manganic  oxide  may 
at  any  moment  he  made  to  liberate  the 
oxygen  which  light  has  given  it,  with 
the  object  of  acting  upon  colourless  aniline 
and  other  similar  salts  and  so  producing 
brilliantly  coloured  pictures,  or  the  oxygen 
of  the  manganic  oxide  may  he  made  to 
react  upon  the  chromic  oxide,  converting 
it  again  into  chromic  acid,  for  the 
purpose  of  making  pictures  in  pigmented 
gelatine. 

Pictures  in  pigmented  gelatine  (or  carbon 
pictures,  as  they  are  popularly  called) 
are  of  a very  permanent  character.  The 
colours  can  he  selected  from  the  best  and 
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most  durable  pigments  used  by  artists,  and 
it  is  well  known  that  gelatine  when  dry 
is  less  liable  to  change  than  almost  any 
organic  substance.  The  pictorial  effects 
which  can  be  produced  by  pigment  print- 
ing excel  all  other  photographic  printing 
methods.  The  pictures  have  a broad  and 
most  artistic  appearance,  and  can  be 
produced  in  a variety  of  monochromes 
with  the  certainty  that  the  colour  of  the 
resulting  picture  will  be  that  of  the 
pigment  used ; — indeed,  it  is  a natural 
inference  that  where  pigment  is  employed 
to  produce  a photographic  work,  the  result 
will  be  a near  approach  to  that  kind  of 
work  where  the  artist  applies  pigment 
with  a brush. 

It  is  proposed  in  this  little  treatise  to 
confine  the  information  and  methods  of 
procedure  principally  to  the  employment 
of  Ozotype  in  the  production  of  pigmented 
gelatine  pictures.  With  regard  to  the 
application  of  the  salts  of  aniline  for  the 
production  of  coloured  images,  one  or  two 
formulae  will  be  given,  but  I have  not 
yet  experimented  much  in  this  direction. 
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Nearly  all  the  limited  time  at  my  disposal 
has  been  devoted  to  that  application  of 
Ozotype  which  I consider  gives  the  most 
permanent  and  artistic  results. 


THE  ORDINARY  CARBON  PRINTING 
PROCESS. 

Eor  the  information  of  those  who  are 
not  acquainted  with  the  present  method 
of  carbon  printing,  I propose  to  give  a 
short  description  of  the  process  as  it  is 
now  carried  on. 

Carbon  tissue,  which  is  paper  thickly 
coated  with  gelatine  in  which  pigment  is 
incorporated,  is  rendered  sensitive  to  light 
by  the  addition  of  a bichromate  salt,  either 
in  the  process  of  coating  by  machinery  or 
by  immersion  afterwards.  The  sensitive 
coating  of  pigmented  gelatine  is  exposed 
under  a negative,  and  as  there  is  no  visible 
image  during  printing,  an  actinometer  has 
to  be  used.  When  judged  to  he  sufiS.ciently 
exposed,  the  carbon  tissue  is  removed  from 
the  printing  frame  and  allowed  to  soak  in 
cold  water  for  about  two  minutes,  until 

it  has  absorbed  a certain  quantity  of  water 
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and  no  more.  A piece  of  paper  coated  with 
insoluble  gelatine,  called  single  transfer 
paper,”  having  been  previously  placed  under 
the  surface  of  the  same  water,  is  brought 
in  contact  with  the  carbon  tissue,  and  the 
two  are  drawn  out  clinging  together  and 
placed  upon  a flat  surface,  and  firmly 
pressed  together  by  means  of  a squeegee. 
After  surface  drying  between  blotting- 
paper,  the  carbon  tissue,  with  its  adherent 
transfer  paper,  is  immersed  in  water  at 
a temperature  of  105°  to  110°  Fahrenheit, 
the  backing  of  the  tissue  is  pulled  off,  and 
the  mass  of  gelatine  which  now  adheres  to 
the  transfer  paper  is  laved  with  the  hand 
in  a warm-water  bath,  until  those  portions 
of  the  pigmented  gelatine  which  have  not 
been  acted  upon  by  light  are  washed  away. 

This  is  called  the  single  transfer  process, 
and  to  explain  the  reason  why  it  is  so 
named  it  may  here  be  pointed  out  that,  if 
the  carbon  tissue  carries  an  image  which 
has  been  printed  from  an  ordinary  negative, 
the  act  of  laying  it  face  downwards  upon 
another  support,  and  developing  it  from 
the  back,  causes  a reversed  position  of 
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the  picture  with  regard  to  right  and  left. 
This  is  an  inconvenience  in  many  cases, 
so  that  in  order  to  bring  the  picture  into 
its  correct  position,  the  image  has  to  he 
developed  upon  a temporary  support,  and 
then  laid  down  again  upon  its  final  support. 
This,  as  will  be  seen,  involves  an  exten- 
sion of  the  procedure,  and  is  called  double 
transfer.  Of  course  a reversed  negative 
can  be  used  in  the  first  instance,  but 
then  a reversed  negative  has  to  be  made. 
This  process  is  quite  simple  in  the  hands 
of  those  who  are  constantly  working  it, 
such  as  the  manufacturers  of  the  tissue, 
but  to  those  who  take  it  up  occasionally 
it  presents  many  difficulties. 

There  is  no  visible  image  during  the 
progress  of  printing,  and  an  actinometer 
has  to  be  employed  to  judge  the  exposure. 
In  the  simpler  of  the  two  methods  the 
picture  is  rendered  in  a reversed  position 
with  regard  to  the  negative.  A frame  of 
black  varnish  or  paper  round  the  edges 
of  the  negative  is  required  to  prevent  the 
deep  shadows  from  washing  up  during 
development,  and  it  is  necessary  that  the 
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surface,  which,  is  to  he  the  permanent 
support  of  the  picture,  he  coated  with 
an  insoluble  medium,  such  as  gelatine,  to 
which  chrome  alum  has  been  added.  In  the 
operation  of  development  the  warm- water 
bath  becomes  charged  with  the  bichromate 
salt,  which  is  deleterious  to  some  fingers. 

In  the  Ozotype  method  of  pigment  print- 
ing, any  paper  is  made  sensitive  to  light 
by  coating  it  with  a sensitising  solution 
sold  for  the  purpose,  which  will  keep  in 
good  condition  in  the  bottle  for  years. 
The  photographic  image  is  distinctly  visible 
during  the  progress  of  printing.  The 
initial  image  and  subsequent  picture  are 
correctly  rendered.  The  carbon  tissue,  or 
what  will  hereafter  be  called  the  pigment 
plaster,”  is  used  in  an  insensitive  condi- 
tion, and  therefore  a stock  can  be  kept 
on  hand  without  fear  of  spoiling.  No  safe 
edge  or  means  for  preventing  the  edges  of 
the  picture  from  washing  up  is  required, 
and  there  is  no  dipping  one’s  fingers  in 
a warm  solution  of  a bichromate  salt  in 
the  operation  of  development — and  no 
blisters  are  formed. 


OUTLINE  OE  THE  OZOTYPE  PEO- 
CESS  OE  PIGMENT  PEINTING. 

Paper  is  coated  with  the  special  sensi- 
tising solution  and  dried  in  the  dark. 
The  dried  sensitive  paper  is  exposed 
under  a negative,  and  a plainly  visible 
brown  image  is  the  result. 

The  print  is  washed  until  all  soluble 
salts  are  removed.  A piece  of  pigment 
plaster  the  size  of  the  print  is  immersed 
in  a solution  containing  acetic  acid,  hydro- 
quinone,  and  ferrous  sulphate,  which  is 
called  the  ‘‘acetic  solution.”  The  washed 
print  is  applied  to  the  plaster  under  the 
surface  of  the  acetic  solution,  and  both 
are  brought  out  clinging  together,  pressed 
in  contact  with  a squeegee,  and  hung  up 
to  dry. 

When  dry,  the  print,  with  its  adherent 
plaster,  is  allowed  to  soften  in  cold  water 
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for  about  half  an  hour,  and  then  trans- 
ferred to  water  at  about  107°  Fahrenheit. 
The  backing  of  the  plaster  is  removed,  and 
the  development  of  the  picture  is  carried 
out  by  soaking  and  laving  until  all  the 
gelatine  that  has  not  been  rendered  in- 
soluble by  the  action  of  the  acetic  solution 
is  washed  away. 

MATERIALS  USED  IN  THIS  PROCESS. 
Paper. 

Sensitising  solution. 

Pigment  plaster. 


NOTES  ON  THE  SELECTION  OF  PAPER. 

The  foundation  or  support  which  is  to 
hold  the  initial  photograph  and  the  sub- 
sequent picture  is  a most  important  item. 
Upon  it  depend  the  character  and  artistic 
quality  of  the  resulting  work.  For  pictures 
larger  than  whole-plate  size  nearly  all 
the  English  and  French  drawing  papers  are 
suitable.  The  surface  should  be  smooth, 
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as  it  becomes  slightly  roughened  in  the 
development  of  the  image.  A variety  of 
such  papers  are  obtainable,  and  almost 
any  taste  can  be  gratified  in  this  direc- 
tion. Whatman,  Arnold,  O.W.,  Michallet, 
Lepage,  and  similar  papers  give  broad  and 
very  pleasing  effects.  Very  smooth  super- 
fine or  calendered  cartridge  or  collotype 
printing  papers  are  useful  for  making 
neat  and  pretty  pictures  for  whole-plate, 
10  by  8,  and  12  by  10  sizes. 

But  for  quarter-  and  half-plate  sizes  a 
slight  difficulty  comes  in.  If  the  grain  of 
the  paper  is  shown,  the  delicate  detail  is 
too  much  broken  up,  and  the  appearance 
would  not  be  pleasing  to  some  workers. 
It  is,  therefore,  necessary  to  look  out  for 
a sample  in  which  the  grain  is  hidden  by 
some  neutral  substance.  I find  there  is 
some  difficulty  in  procuring  such  a paper. 
The  highly  glazed  enamelled  art  chromo 
printing  papers  employed  in  lithography 
and  process  printing  contain  some  sub- 
stance that  appears  to  be  strongly  alka- 
line, and  which  immediately  decomposes  the 
sensitising  solution.  Single  transfer  papex 
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employed  in  carbon  printing  and  also 
double  transfer  paper  may  be  used  by 
those  workers  who  like  a glossy  surface, 
with  extreme  detail.  I believe  that  a 
very  fine  surfaced  collotype  printing  paper 
would  give  the  most  artistic  results  for 
small  work.  The  surface  of  very  fine 
paper  generally  contains  a dressing,  and 
care  should  be  taken  in  sensitising  that 
the  surface  is  not  disturbed  in  the  operation 
of  coating.  However,  the  sensitising  solu- 
tion seems  to  harden  the  surface,  which 
does  not  come  oft  in  the  development. 
Baryta  coated  papers  may  be  used,  but 
the  appearance  of  the  resulting  picture  is 
not  quite  to  my  liking.  There  is  a pecu- 
liarity about  this  paper  which  it  may 
be  advisable  to  mention.  The  sensitive 
surface  when  dry  has  not  that  brilliant 
yellow  colour  so  characteristic  of  ordinary 
and  gelatine  surfaced  papers  coated  with 
Ozotype  solution.  The  image  also  is  of  a 
faint  bluish  brown,  but  nevertheless  it  is 
quite  as  active,  and  therefore  should  not 
be  deeply  printed.  This  fact  is  evidently 
owing  to  a certain  absence  of  organic 
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matter,  which  appears  to  have  the  property 
of  colouring  the  image. 

In  the  practical  section  of  this  treatise, 
an  article  will  be  fonnd  on  ‘‘  Sizing  the 
Paper  ” previous  to  the  application  of  the 
sensitising  solution.  Coating  absorbent 
papers  with  a weak  solution  of  gelatine 
does  not  imply  that  the  gelatine  will  give 
a gloss  to  the  picture.  If  the  right  paper 
he  used,  matt  surfaces  can  be  obtained 
just  as  well  by  using  a weak  solution 
of  gelatine  as  upon  the  plain  paper,  and 
the  sizing  has  the  advantage  of  keeping 
the  sensitising  solution  on  the  surface  of 
the  paper,  thus  securing  brilliancy  in  the 
shadows.  The  most  convenient  dimensions 
of  paper  for  carrying  out  the  operations 
in  Ozotype  are  20  by  25  inches,  which  is 
what  is  called  Eoyal  ” size  in  printing 
papers.  In  drawing  papers,  however,  the 
same  term  is  applied  to  papers  of  19  by 
24  inches  in  dimensions. 

THE  SENSITISING  SOLUTION. 

The  sensitising  solution  is  a patented 
preparation,  and  is  sold  by  photographic 
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dealers  ready  for  use.  It  is  of  such  a 
density  that  it  can  be  spread  smoothly 
upon  paper  without  penetrating  into  the 
substance ; it  will  keep  in  the  bottle  for 
years  without  deteriorating ; it  is  not 
sensitive  to  light  while  in  solution,  as  it 
contains  no  organic  matter.  The  light- 
sensitive  surface  which  it  forms  will  keep 
good  on  pure  paper  from  two  to  three 
months,  if  preserved  in  the  dark  under 
pressure.  Any  superfluous  solution  that 
has  been  in  contact  with  paper  or  any 
organic  matter  should  never  be  poured 
back  into  the  bottle. 

The  covering  quantity  for  smooth  paper 
is  about  two  drams  of  the  solution  for 
three  square  feet  of  surface.  Absorbent 
papers  will  require  a little  more. 


THE  PIGMENT  PLASTER. 

In  the  ordinary  carbon  process  the  paper 
coated  with  pigmented  gelatine  is  called 
carbon  tissue,  a conventional  term  which 
is  quite  applicable  to  that  process,  as  it 
is  a kind  of  gelatine  skin  upon  which 
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the  image  is  produced.  In  Ozotype  the 
pigmented  gelatine  is  not  used  in  this 
way;  it  is  not  rendered  sensitive  to  light, 
nor  does  it  carry  the  image.  It  is  applied 
like  a plaster  to  the  already-made  image, 
this  being  by  far  the  most  convenient 
way  of  colouring  the  initial  photograph. 
Therefore  the  paper,  with  its  coating  of 
pigmented  gelatine  specially  prepared  for 
this  process,  will  be  called  pigment 
plaster.” 

Arrangements  will  he  made  for  selling 
the  pigment  plaster  in  a variety  of  colours, 
cut  up  in  convenient  sizes,  to  suit  all  classes 
of  workers,  and  as  it  will  keep  indefinitely, 
a stock  can  be  kept  on  hand  without  fear 
of  spoiling. 


PEACTICAL  WOEKING 
INSTEUCTIONS. 


APPAEATUS  AND  TOOLS  REQUIRED*  ' 

Brush,  for  coating  the  paper  with  the 
sensitising  solution.  This  should  be  a 
well-made,  flat,  soft,  hog-hair  brush,  with 
a single  rather  full  row  of  ground  bristles 
made  after  the  model  of  a camel-hair  brush 
but  longer  in  the  bristle,  and  should  be 
three  to  four  inches  wide.  A varnish 
brush  of  this  width  is  too  heavy  and  too 
full  of  strong  bristle  to  be  useful.  Por 
coating  dressed  papers  it  is  advisable  to  use 
a softer  brush  made  of  bear’s  hair,  as  the 
surface  dressing  of  such  papers  is  liable 
to  get  disturbed  with  strong  brushes.  The 
brush  should  he  thoroughly  washed  in 
cold  or  lukewarm  water  before  being  put 
away. 
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Dish. — An  ordinary  porcelain  photo- 
graphic dish  for  holding  the  acetic  solution, 
and  when  not  in  use  for  this  purpose  can 
be  employed  for  the  alum  hath. 

Developing  Tank,  such  as  is  used  in  the 
ordinary  carbon  process.  The  dimensions, 
of  course,  will  depend  upon  the  size  of  the 
intended  picture.  It  should  be  four  inches 
larger  each  way  than  the  size  of  the  print 
to  be  developed.  An  ordinary  enamelled 
iron  pie-dish  would  be  serviceable,  but 
these  are  made  rather  shallow,  and  the 
dimensions  never  seems  to  correspond  with 
photographic  papers.  However,  any  vessel 
of  suitable  dimensions  that  will  stand 
heat  will  do  just  as  well  as  a regulation 
developing  tank. 

Stove. — A gas  or  oil  stove  for  raising 
the  temperature  of  the  acetic  solution 
and  heating  the  hot-water  developing  bath. 
Almost  any  of  the  numerous  atmospheric  gas 
heating  stoves  with  flat  tops  will  answer  the 
purpose,  and  where  gas  is  not  available,  a 
Beatrice  paraffin-oil  stove  may  be  used. 

Asbestos  Cardboard,  or  a safe  boiling 
stove  mat,  which  can  be  purchased  at  many 
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oilshops  for  a few  pence,  should  be  placed 
under  the  dish  when  raising  the  temperature 
of  the  acetic  solution,  to  prevent  the  por- 
celain from  cracking. 

Tin  Mug. — An  enamelled  iron  mug 
with  handle  is  very  useful  while  developing, 
for  the  purpose  of  dashing  the  warm  water 
over  the  print  to  facilitate  the  removal  of 
the  soluble  gelatine. 

Zinc  Plates. — A few  squares  of  thin 
sheet  zinc,  half  an  inch  wider  than  the 
various  sizes  of  the  prints,  form  a capital 
support  for  the  picture  during  develop- 
ment. 

Thermometer. — This  is  essential,  as 
the  temperature  of  the  acetic  bath  should 
be  accurate,  and  it  is  also  useful  for  the 
developing  water. 

Squeegee  — This  should  be  flat,  a useful 
size  being  eight  to  ten  inches. 

Squeegee  Board. — The  ordinary  carbon 
printing  zinc  squeegee  board  will  do — in 
fact,  any  fiat,  smooth,  non-absorbent  sur- 
face answers  the  purpose,  such  as  glass, 
pajpier  mdche  board,  etc. 

Pins,  for  fixing  the  paper  to  be  sensitised 
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on  a board  or  table.  They  are  also  useful 
for  banging  the  squeegeed  prints  up  to 
dry.  Dark-room  pins,  sold  by  most  photo- 
graphic dealer’s,  answer  the  purpose  ad- 
mirably. 

Velvet  Brush,  such  as  used  for  dusting 
photographic  plates,  is  useful  for  wiping 
the  surface  of  the  plaster  before  immersion 
in  the  acetic  bath.  A piece  of  dry  soft 
muslin  will  answer  the  purpose  just  as 
well. 

Blotting  Paper. — A quire  of  white 
blotting  paper  for  surface  drying  the 
squeegeed  prints. 


SIZING  THE  PAPER. 

It  is  well  known  that  in  order  to  pro- 
duce brilliant  prints  in  any  photographic 
process,  the  sensitive  medium  should  be 
kept  well  on  the  surface  of  the  paper. 
If  the  Ozotype  sensitising  solution  is 
applied  to  absorbent  paper,  the  resulting 
picture  will  have  a sunk-in,  matt  surface 
and  dull  appearance,  which  in  many  cases 
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is  quite  artistic,  esj)ecially  for  large  work ; 
but  for  small  pictures,  such  as  half-  and 
whole-plate  sizes,  a preliminary  coating 
of  gelatine  is  advisable.  The  method  of 
sizing  is  a very  easy  one.  Make  up  the 
following  solution  : — 

Nelson’s  opaque  gelatine  1 dram 

Cold  water  ...  ...  ...  ...  5 ozs. 

Let  the  gelatine  soak  in  the  water  for  about 
half  an  hour,  then  place  the  vessel  in  a 
saucepan  half  full  of  water,  and  heat  to 
about  160°  Pahrenheit.  This  will  make 
a 2^  per  cent,  solution  of  gelatine.  Now 
pin  your  paper  on  a table  or  board,  and 
pour  a moderate  sized  pool  of  the  gelatine 
solution  on  to  the  middle ; then,  without 
losing  any  time,  spread  the  solution  over 
the  surface  by  means  of  a flat  hog-hair 
varnish  brush.  Kub  the  gelatine  well 
into  the  paper  until  you  have  got  a toler- 
ably smooth  surface,  and  hang  up  to  dry. 
It  will  probably  look  a little  streaky  while 
drying,  but  it  must  be  remembered  that 
in  subsequently  coating  it  with  the  sensi- 
tising solution,  the  gelatine  will  mndergo 
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another  churning,  which  will  tend  to  make 
the  surface  quite  smooth. 

Another  more  convenient  method  is  to 
use  fish  glue  instead  of  the  ordinary  gela- 
tine. A solution  of  fish  glue  can  be  kept 
ready  for  immediate  use  at  any  time,  and 
the  operation  of  coating  is  not  so  trying 
as  when  ordinary  gelatine  is  employed. 
The  solution  may  be — 

Lepage’s  fish  glue  ...  ...  ...  1 oz. 

Hot  water  ...  ...  9 ozs. 

Albumen  may  be  used,  but  on  no  account 
should  ammonia  he  added — in  fact,  no 
alkaline  substance  whatever  should  he 
brought  in  contact  with  the  sensitising 
solution. 

In  this  process  the  initial  photographs 
or  prints  can  be  sized  previous  to  pig- 
menting,  if  the  object  is  merely  to  get 
the  plaster  to  properly  adhere  to  the  image, 
but  it  is  not  recommended. 

Surface-coated  papers,  such  as  enamelled 
collotype  printing  paper  and  single  and 
double  transfer  papers,  require  no  sizing, 
and  there  are  some  papers  which  are  suffi- 
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ciently  sized  in  their  manufacture  even  for 
small  work. 

The  operation  of  sensitising  sized  papers 
is  more  easily  performed  if  the  sensitising 
solution  is  applied  before  the  sizing  is 
quite  dry. 


SENSITISING  THE  PAPER. 

This  operation  can  be  performed  in 
ordinary  gaslight.  It  is  a question  whether 
the  Welsbach  incandescent  light  is  not  a 
little  too  strong. 

A very  convenient  size  for  coating  with 
the  sensitising  solution  is  about  25  by  20 
inches,  which  are  practically  the  dimen- 
sions of  collotype  and  several  of  the  thinner 
English  papers.  This  size  can  he  cut  up 
into  half -plate  or  whole-plate  pieces  with- 
out much  waste.  Eor  large  work  where 
English  drawing  papers  are  used,  the 
Imperial  sheet  can  be  coated  without 
difficulty,  as  the  surface  of  such  paper 
takes  the  solution  evenly.  As  a general 
rule  a sheet  measuring  25  by  20  inches 
takes  nearly  two  drams  of  the  sensitising 
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solution,  and  an  Imperial  sheet  30  by  22 
inches  requires  about  three  to  three  and  a 
half  drams.  A useful  fact  to  be  borne  in 
mind  is  that  two  drams  of  solution  will 
fully  cover  three  square  feet  of  surface. 

Now  to  begin  work. 

Place  on  a -table  a sheet  of  any  white 
paper  (wrapping  paper  will  do)  about  three 
inches  larger  each  way  than  the  paper  to 
he  coated,  and  put  the  coating  brush  in  a 
handy  position  on  the  same  table.  Take 
the  paper  to  be  coated  and  lay  it  down  in 
the  middle  of  the  paper  already  on  the 
table  and  pin  down  the  four  corners  with 
dark-room  pins.  Now  take  the  bottle  of 
sensitising  solution,  and  if  the  paper  to  be 
coated  is  Poyal  size  (viz.,  25  by  20  inches), 
pour  exactly  two  drams  into  a graduated 
measure.  Keep  this  in  your  left  hand, 
go  hack  to  the  table  and  take  the  coating 
brush  in  your  right  hand.  Then  throw 
the  contents  of  the  graduated  measure  on 
to  the  middle  of  the  paper,  and  without 
losing  any  time  drive  with  the  brush  as 
much  of  the  pool  as  possible  to  the  four 
corners  of  the  paper,  then,  sweeping  the 
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edges  first,  spread  the  solution  all  over 
the  surface  of  the  paper  as  rapidly  as  pos- 
sible, finishing  up  with  light  vertical  and 
horizontal  strokes  until  the  whole  surface 
is  quite  evenly  coated.  The  pool  of  solu- 
tion when  thrown  down  should  he  spread 
over  the  surface  immediately,  or  it  may 
soak  into  the  paper  and  cause  a mark.  It 
is  astonishing  how  quickly  a sheet  of  paper 
can  he  coated,  and  how  soon  the  practice 
is  acquired.  If  the  paper  has  been  pre- 
viously sized  with  soluble  gelatine  and 
dried,  a rather  vigorous  rubbing  will  be 
required,  as  in  this  case  the  gelatine  mixes 
with  the  sensitising  solution.  It  is,  how- 
ever, easier  and  more  economical  to  apply 
the  sensitising  solution  to  sized  papers 
before  the  gelatine  is  quite  dry. 

When  coated,  the  paper  should  be  hung 
up  on  a line,  by  means  of  wooden  clips,  in 
a room  rigorously  protected  from  daylight. 
However,  a candle  or  a gas  jet  half  turned 
on  may  be  used  to  give  sufficient  light  by 
which  to  hang  the  paper  up.  The  coated 
paper  will  take  about  fifteen  to  twenty 
minutes  to  dry,  and  it  can  then  be  cut  up 
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into  the  required  sizes  and  stored  away 
in  waxed  wrapping  paper  enveloped  in 
brown  paper,  or  it  may  he  used  for  printing 
at  once.  It  is,  however,  better  to  keep  it 
a day  before  exposing  it.  The  sensitive 
surface  on  pure  paper  will  keep  in  good 
condition  from  two  to  three  months,  if 
carefully  preserved  in  waxed  paper  and 
subjected  to  slight  pressure.  However,  it 
is  better  not  to  keep  the  sensitive  surface 
on  untried  papers  for  more  than  a week  or 
ten  days. 

I)o  not  forget  to  wash  your  coating  brush 
thoroughly  in  clean  water  before  putting 
it  away. 

CUTTING  UP  THE  SENSITIVE  PAPER. 

As  soon  as  the  sensitive  paper  in  the  dark 
room  is  dry,  it  may  be  cut  up  into  the 
required  sizes.  The  best  way  of  doing  this 
is  to  bring  a sheet  from  the  dark  room  and 
lay  it  sensitive  surface  downwards  upon 
the  paper  which  was  used  as  a substratum 
during  coating,  the  same  amount  of  light 
being  permitted  as  in  the  sensitising 
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process,  provided  that  the  sensitive  surface 
is  kept  away  from  the  light.  The  paper 
will  now  lie  tolerably  flat,  so  that  pins 
may  not  be  necessary.  Now  take  an  old 
negative  of  the  size  required  and  plan 
out  on  the  hack  of  the  paper  the  most 
economical  way  of  cutting  it  up.  A margin 
of  about  half  an  inch  round  the  edges  of 
the  sheet  should  not  be  used,  in  case  of  the 
coating  being  uneven.  When  this  is  done, 
use  the  old  negative  as  a gauge  by  drawing 
on  the  paper  with  a pencil  a line  round 
the  edges  of  the  glass  plate,  and  mark  each 
space  with  the  date  of  sensitising.  Then 
with  a pair  of  long  scissors  cut  through 
the  pencil  lines  and  put  the  cut  pieces 
at  once  in  a drawer  or  box,  and  close  the 
lid  against  the  light. 

THE  BEST  NEGATIVE. 

When  a chromic  salt  is  used  as  a light- 
sensitive  surface,  the  action  of  light  through 
the  dense  parts  of  a negative  is  stronger 
than  in  the  case  where  silver  compounds 
are  used.  It  would  therefore  follow  that 
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a rather  strong  negative  is  desirable.  This 
would  he  the  case  if  we  were  limited  to 
only  one  formula  for  the  acetic  solution, 
but  by  varying  the  ingredients  of  this 
remarkable  re-agent  we  can  produce  strong 
prints  from  weak  negatives,  and  pictures 
with  fairly  soft  effect  from  hard  negatives. 
Of  course  the  proper  and  the  surest  way  to 
work  is  to  use  a negative  which  will  give 
the  best  results  with  a normal  acetic  solu- 
tion, and  the  most  suitable  negative  is  one 
entirely  free  from  fog  or  veil,  such  as  that 
which  gives  the  best  results  in  platinotype 
or  carbon.  The  contrast  should  not  he  too 
harsh  and  the  smajl  details  should  be  clearly 
defined. 

JUDGING  THE  EXTENT  OF  FEINTING 
OUT. 

The  colour  of  the  print-out  image  is 
light  brown — in  fact,  pure  khaki;  but  as 
it  is  seen  on  a bright  yellow  ground,  a 
little  experience  is  necessary  in  judging 
the  extent  of  printing. 

In  the  case  of  images  produced  from 


Practical  TVorhing  Instructions,  51 

brilliant  negatives,  there  is  no  difficulty, 
as  the  printing  is  very  plainly  visible. 
But  in  exposure  under  thin  negatives 
care  should  be  taken  that  the  high-lights 
are  not  printed  through.  On  opening  the 
back  of  the  printing  frame  look  only  at 
the  highest  light,  and  as  soon  as  you 
see  the  details  faintly,  the  printing  is 
sufficient.  Never  mind  how  strong  or 
faintly  the  shadows  show — the  appearance 
of  the  high-lights  is  the  criterion. 

The  time  occupied  in  printing  is  as 
nearly  as  possible  that  required  for  platino- 
type,  and  the  printing  out  is  judged 
precisely  in  the  same  manner.  With 
papers  Avhere  starch  is  used  as  the  sizing 
material  the  image  is  of  a bluish-brown 
colour,  and  with  Baryta  coated  papers 
the  image  is  very  faint,  but  it  is  as  active 
as  if  it  were  a deep  brown  colour. 

A perfect  khaki- coloured  print-out  photo- 
graph can  be  produced  by  exposure  under 
a negative  such  as  is  used  in  process  work, 
but  without  the  screen. 
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WASHING  THE  INITIAL  PHOTOGRAPH 
AFTER  EXPOSURE. 

When  the  printing  is  finished  for  the 
day,  the  proofs  should  he  washed  in  several 
changes  of  cold  or  luke-warm  water  until 
the  yellow  ground  is  perfectly  white  and 
the  water  colourless.  This  is  a much 
simpler  operation  than  washing  out  hypo, 
and  should  be  done  as  follows  : — 

First  water, — Allow  the  prints  to  soak  ten 
minutes,  keeping  them  moving  about,  and 
pour  the  water  away  to  the  very  last  drop. 

Second  change  of  water, — Ten  minutes, 
and  pour  away  to  the  last  drop. 

Third  change  of  water, — Hive  minutes, 
and  pour  away  to  the  last  drop. 

Then  put  the  prints  into  another  change 
of  water,  and  they  will  he  ready  to  he 
taken  out  and  laid  on  blotting-paper  to 
dry,  or  they  may  he  surface-dried  between 
blotting-paper  to  expedite  the  operation. 
When  dry,  the  prints  are  ready  for  the 
pigmenting  operation. 

The  washing  should  not  take  more 
than  half  or  three-quarters  of  an  hour  in 
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carrying  out,  and  the  prints  should  not 
be  left  soaking  for  hours. 

Prints  or  papers  that  have  been  kept 
some  time  in  a sensitive  condition  require 
more  washing,  and  may  be  left  a little 
longer  in  the  water. 

THE  ACETIC  BATH. 

The  solution  which  is  devised  to  act 
upon  the  chromic  and  manganic  oxides 
of  which  the  initial  image  is  composed, 
with  the  object  of  rendering  insoluble  the 
gelatine  of  the  pigment  plaster  in  contact 
therewith,  is  the  most  important  item  in 
this  process.  Upon  it  depend  to  a very 
large  extent  the  character  and  quality  of 
the  resulting  picture.  The  acetic  bath  is 
a weak  solution  of  acetic  acid  and  a 
reducing  agent  such  as  hydroquinone  or 
ferrous  sulphate,  or  a combination  of  the 
two.  The  power  of  controlling  results,  and 
of  effecting  a desired  modification  in  the 
gradation  of  the  initial  photograph,  depends 
upon  the  proportion  of  the  acetic  acid  in 
reference  to  the  reducing  agent.  Opinions 
as  to  the  action  of  the  solution  may  differ. 


54 


Ozotype, 


but  the  theory  upon  which  I have  recently 
worked  is  that  the  acetic  acid  in  presence 
of  the  manganic  oxide  converts  the  chromic 
oxide  into  chromic  acid,  which,  being 
soluble,  is  absorbed  by  the  gelatine  of  the 
pigment  plaster.  The  chromic  acid,  in 
its  progress  through  the  thickness  of  the 
gelatine,  is  reconverted  by  the  reducing 
agent  into  chromic  oxide,  which  is  the 
substance  that  renders  gelatine  insoluble 
in  the  carbon  printing  process.  It  is  very 
curious  to  note  that  in  this  way  the  acetic 
solution  theoretically  lifts  some  chromic 
oxide  from  the  image  into  the  pigment 
plaster  by  means  of  oxidation  and  reduc- 
tion. Now  let  us  consider  the  effects  of 
the  two  chemical  agents  separately.  If 
we  employ  acetic  acid  alone,  chromic  acid 
would  be  produced,  and  it  would  enter 
the  gelatine  ; but  not  till  after  some  con- 
siderable time  would  it  render  the  gelatine 
sufB-ciently  insoluble  to  stand  development 
in  hot  water.  A picture  would  be  pro- 
duced, but  not  a practically  developable 
one.  If  the  reducing  agent  alone  he  used, 
an  undevelopable  image  would  be  formed. 
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probably  due  to  the  disengagement  of 
oxygen  from  the  manganic  oxide. 

Let  us  now  follow  in  our  minds  the 
progress  of  the  reactions  when  a combina- 
tion of  acetic  acid  and  a reducing  agent 
is  employed.  Lirst  of  all,  the  acetic  acid 
in  presence  of  the  manganic  oxide  acts 
upon  the  insoluble  chromic  oxide,  and 
converts  it  into  a very  soluble  oxide  called 
chromic  acid.  A solution  of  chromic  acid 
is  thereby  liberated,  and  being  surrounded 
by  water,  a reducing  agent,  paper,  and 
gelatine,  it  is  absorbed  by  the  two  latter, 
and  the  gelatine  gets  its  fair  share.  But 
in  its  progress  it  meets  the  reducing  agent, 
and  becomes  reduced  to  the  insoluble 
chromic  oxide,  and  thereby  arrested  in 
its  travels.  What  we  want  is  a gradual 
reduction  of  the  chromic  acid,  so  that  we 
may  allow  it  to  travel  a given  distance, 
and  no  farther.  In  the  deep  shadows  the 
chromic  acid  should  penetrate  nearly  as 
far  as  the  backing  of  the  plaster  before 
it  is  finally  reduced.  In  the  lighter  parts 
of  the  print  it  should  be  reduced  fairly 
rapidly.  Suppose  we  use  too  much  acetic 


56 


Ozotype. 


acid  and  too  little  reducing  agent : too 
large  a proportion  of  chromic  acid  would 
be  produced,  and  it  would  travel  as  far 
as  the  backing  of  the  plaster,  and  then 
probably  spread  itself  out  before  the  re- 
ducing agent  had  time  to  arrest  its  progress. 
In  such  a case  the  backing  of  the  plaster 
would  he  difficult  to  remove,  the  shadows 
would  appear  as  if  over-printed,  and  the 
outlines  would  be  blurry,  in  consequence 
of  the  spreading  of  the  mobile  chromic 
acid.  Again,  let  us  suppose  we  were  to 
use  too  much  reducing  agent  and  too 
little  acetic  acid.  Por  this  example  we 
will  take  ferrous  sulphate,  for  reasons 
which  will  be  explained  later.  The  pro- 
gress of  the  chromic  acid  would  be  rapidly 
arrested,  and  it  might  possibly  only  enter 
the  gelatine  in  the  deeper  printed  parts. 
In  the  high-lights  it  would  probably  be 
reduced  before  it  entered  the  pigment  of 
the  gelatine,  and  the  picture  would  look 
flat,  but  what  there  is  of  it  would  be 
extremely  sharp.  Our  endeavour,  there- 
fore, should  be  to  avoid  these  two  extremes, 
and  to  so  adjust  the  proportion  of  the 
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acetic  acid  and  reducing  agent  that  we 
may  produce  a combination  which,  with 
reference  to  the  distribution  and  amount 
of  the  chromic  and  manganic  oxides  of 
the  print,  would  effect  the  desired  result. 

Various  reducing  agents  may  he  em- 
ployed, but  some  of  the  phenol-derived 
developers,  such  as  amidol,  metol,  pyro- 
catechin,  pyrogallol,  etc.,  form,  after  a 
short  time,  strongly  coloured  solutions 
with  ferrous  sulphate. 

Ferrous  sulphate  is  a very  strong  re- 
ducing agent,  and  should  be  used  in  the 
proportion  of  about  one  part  to  five  parts  of 
acetic  acid.  It  has,  moreover,  a quality 
which  is  very  useful  in  Ozotype — the 
product  of  its  oxidation  being  an  insoluble 
and  very  stable  oxide  called  ferric  oxide, 
which  settles  upon  the  image  and  causes 
the  gelatine  to  attach  itself  to  the  smallest 
details  with  sufficient  tenacity  to  allow 
of  considerable  mechanical  development. 

Hydroquinone  does  not  appear  to  be  so 
powerful  a reducing  agent  as  ferrous 
sulphate,  and  as  a general  guide  should 
be  used  in  the  proportion  of  two  parts  to 
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five  parts  of  acetic  acid.  The  reduction 
of  the  chromic  acid  is  slower  than  in  the 
case  of  ferrous  sulphate,  and  consequently 
the  shadows  are  richer  in  colour,  from  the 
fact  that  the  chromic  acid  has  time  to 
penetrate  some  distance  into  the  pigmented 
gelatine  before  being  finally  reduced.  But 
if  too  much  hydroquinone  he  used,  it 
would  convert  too  much  of  the  manganic 
oxide  of  the  initial  photograph  into  a 
soluble  salt,  and  there  would  be  some 
difiSiculty  in  preserving  the  very  light 
details  during  development. 

Brom  the  above  considerations,  and  after 
many  experiments,  I have  come  to  the 
conclusion  that  a combination  of  the  rich 
shadow-producing  qualities  of  hydroquinone 
and  the  detail-preserving  properties  of 
ferrous  sulphate  would  give  the  best 
result,  and  a good  acetic  solution  for 
prints  from  good  negatives  would  he : — 


W ater 

Glacial  acetic  acid 
Hydroquinone 
Ferrous  sulphate 


40  ounces. 
60  minims. 
15  grains. 


...  10 


Several  other  formulae  will  he  given  at 
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the  end  of  this  section  to  meet  the  case  of 
prints  obtained  from  abnormal  negatives. 

The  acetic  acid  should  he  that  quality 
known  as  “glacial.” 

The  ferrous  sulphate  should  he  purchased 
in  the  special  pure  granular  form,  costing 
about  ninepence  per  pound,  as  in  this  form 
it  is  much  easier  to  weigh  out  in  grains 
and  to  dissolve  than  in  ordinary  crystals. 
Its  trade  name  is  “ special  pure  granular 
protosulphate  of  iron.” 

In  making  up  the  acetic  solution,  pour  the 
required  quantity  of  water  into  a bottle  and 
add  the  acetic  acid.  The  other  ingredients, 
should  then  be  added  to  the  acidulated 
water,  taking  care  that  they  are  thoroughly 
dissolved  before  using.  It  is  a good  plan  to 
make  the  solution  in  about  ten  ounces  of 
warm  water,  and  when  the  ingredients  are 
dissolved,  to  fill  up  to  forty  ounces  with 
cold  water. 

The  acetic  solution  will  keep  good  for 
about  a week.  After  two  or  three  days 
it  turns  brown  owing  to  oxidation,  but  it 
does  not  appear  to  be  much  less  useful 
in  this  condition. 
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Below  are  given  a few  fornmlse  for  the 
treatment  of  prints  from  various  qualities 
of  negatives,  but  it  must  be  borne  in 
mind  that  they  are  merely  suggestions,  and 
that  some  scope  is  left  to  the  intelligence 
of  the  operator  to  meet  particular  cases. 

For  prints  made  from  thin  negatives, 
such  as  those  generally  used  for  cabinet 
portraits  on  P.O.P.,  (care  should  be  taken 
not  to  over-expose)  : — 

Water  ...  ...  ...  ...  40  ounces. 

Glacial  acetic  acid  ...  ...  ...  80  minims. 

Hydroquinone  ...  ...  ...  15  grains. 

Ferrous  sulphate  ...  ...  ...  10  „ 


For  prints  from  brilliant  negatives,  such 
as  those  suitable  for  carbon  printing : — 


Water 

Glacial  acetic  acid 
Hydroquinone 
Ferrous  sulphate 


. . . 40  ounces. 

...  60  minims. 

...  20  grains. 


For  prints  from  weak,  over-exposed  nega- 
tives : — 


Water  . . 
Glacial  acetic  acid 
Hydroquinone 
Ferrous  sulphate 


40  ounces. 
90  minims 
25  grains. 
1 grain, 
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Many  other  variations  of  the  ingredients 
will  no  doubt  suggest  themselves  to 
workers  after  a little  practice,  and  they 
will  soon  find  out  for  themselves  the  par- 
ticular acetic  hath  to  suit  their  special 
negatives  and  paper. 

There  is  another  method  of  controlling 
results  which  must  not  be  overlooked. 
This  consists  in  coating  the  paper  strongly 
or  weakly  with  the  sensitising  solution 
to  suit  any  special  negative.  When  very 
thin  negatives  are  used,  and  it  is  desired 
to  produce  strong  prints,  the  paper,  after 
having  been  coated  as  described  under 
that  heading,  and  dried,  should  be  treated 
with  an  additional  coat  of  about  one-third 
of  the  original  quantity  of  sensitising 
solution.  Where  the  negative  is  too  strong, 
and  soft  prints  are  required,  the  sensitising 
solution  may  be  diluted  with  20  per  cent, 
of  water.  When  a strongly  sensitised 
surface  is  used  under  a weak  negative,  a 
short  exposure  should  be  given. 
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THE  OPERATION  OF  PIGMENTING. 

Having  made  np  the  acetic  solution, 
place  the  gas  or  oil  stove  upon  a table, 
and  lay  upon  it  the  asbestos  cardboard  or 
safe-boiling  stove  mat.  Upon  this  place 
the  porcelain  dish  and  pour  into  it  the 
acetic  solution  to  a depth  of  about  an  inch 
and  a half  to  two  inches,  then  immerse 
the  bulb  of  the  thermometer  and  place 
the  squeegee  board  upon  the  same  table 
on  the  right  hand  of  the  stove,  with  the 
squeegee  ready  at  hand.  On  another  table 
the  washed  prints  and  pigment  plasters 
should  he  arranged  ; also  a quire  of  blot- 
ting-paper. Now  light  the  stove,  and  as 
soon  as  the  temperature  of  the  solution 
is  raised  to  65°,  extinguish  the  fire,  and 
you  will  find  that  the  temperature  will 
go  up  a further  5°  or  7°  if  the  asbestos  mat 
is  used.  Of  course  the  heating  of  the 
solution  is  not  necessary  in  summer  time, 
when  the  ordinary  temperature  of  water 
is  68°  or  70°.  For  very  rough  papers  the 
temperature  should  he  raised  to  76°  to  78°, 
but  no  higher,  or  the  gelatine  will  melt. 
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Having  everything  ready,  we  will  now 
proceed  to  the  practical  operation  of  causing 
the  pigment  plaster  to  absorb  the  solution 
which  is  to  act  on  the  image.  Take  a 
piece  of  pigment  plaster  the  size  of  the 
print,  and  having  wiped  it  with  the  clean 
cloth  or  velvet  brush,  immerse  it  (coated 
side  downwards)  in  the  acetic  solution. 
At  the  expiration  of  about  half  a minute, 
turn  the  plaster  face  upwards,  taking  care 
that  it  is  under  the  surface  of  the  solution. 
If  there  are  any  air-bells,  now  is  the  time 
to  remove  them.  A camel-hair  brush  or 
the  finger  may  be  used  for  this  purpose. 

At  the  expiration  of  another  thirty 
seconds  the  plaster  will  he  fairly  soft  and 
pliable.  Now  take  a print  and  plunge  it 
face  downwards  under  the  surface  of  the 
solution,  and  (avoiding  air-bells)  bring  it 
in  contact  with  the  gelatine  surface  of  the 
plaster,  then  grasp  the  two  top  corners  of 
the  plaster,  and  placing  the  thumbs  on  the 
corners  of  the  print,  bring  both  the  print 
and  plaster  clinging  together  out  of  the 
solution,  and  lay  them  down  upon  the 
squeegee  board,  plaster  uppermost,  and 
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long  sides  right  and  left.  Then  without 
losing  any  time  take  the  squeegee  and 
firmly  but  gently  press  them  together,  by 
passing  the  squeegee  several  times  from 
nearly  the  extreme  left  to  the  extreme 
right,  finishing  up  with  a few  hack  strokes 
from  right  to  left.  Now  place  the  print 
with  its  adherent  plaster  between  blotting 
paper  to  remove  superfluous  moisture,  and 
hang  up  to  dry  by  means  of  dark-room  pins 
on  the  edge  of  a shelf,  or  on  a line  by  the 
aid  of  wooden  clips.  The  plaster  should 
not  he  kept  in  the  acetic  solution  for  more 
than  two  minutes  at  most,  and  the  print 
should  be  immersed  as  little  time  as 
possible,  as  the  image  is  acted  upon  at 
once  by  the  solution.  When  dry,  the 
plastered  print  may  be  developed  at  once, 
or  it  may  be  left  for  any  convenient  time. 


PRACTICAL  INSTRUCTIONS  WITH 
REGARD  TO  DEVELOPMENT. 

Having  had  only  short  intervals  of  time 
at  my  disposal,  I have  invariably  pigmented 
my  prints  one  evening  and  developed  them 
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the  next  day  or  a week  after,  and  I think 
it  does  not  matter  how  long  the  plastered 
print  is  kept  previous  to  development. 
With  regard  to  carrying  out  the  develop- 
ment before  the  plaster  is  dry,  I have  only 
made  a few  experiments,  hut  my  opinion 
is  that  the  picture  can,  with  certain  pre- 
cautions, be  developed  within  an  hour  after 
the  application  of  the  plaster.  The  immer- 
sion in  cold  water,  I find,  is  necessary. 

However,  let  us  suppose  that  the  print 
is  dry.  To  begin  with,  put  the  prints  into 
a vessel  of  cold  water  and  let  them  remain 
there  for  about  twenty  minutes  in  summer, 
or  thirty  minutes  in  winter.  In  the  mean- 
time get  your  stove,  developing  tank, 
thermometer,  zinc  plates,  and  tin  mug 
ready.  Place  your  developing  vessel  over 
your  stove.  If  you  have  hot  water  handy, 
pour  a sufficient  quantity  into  the  tank 
to  occupy  a depth  of  four  to  five  inches. 
Immerse  the  bulb  of  your  thermometer 
and  note  the  temperature,  which  should 
be  from  106°  to  108°  Pahrenheit.  If  hot 
water  is  not  easily  procurable,  the  stove 
must  be  used  to  raise  the  temperature. 

5 
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Wait  until  your  prints  have  been  soaked 
in  the  cold  water  for  the  required  time, 
and  then  they  will  he  ready  for  the  removal 
of  the  plaster  backing,  which  is  performed 
as  follows  : — Take  two  of  the  prints  out  of 
the  cold  water  and  plunge  them  under  the 
surface  of  the  warm-water  hath.  In  about 
one  minute  after  immersion  take  one  of  the 
prints  with  the  plaster  side  uppermost,  and 
by  picking  up  a corner  of  the  plaster  and 
holding  the  print  firmly  in  the  left  hand, 
peel  off  the  paper  backing  of  the  plaster 
and  throw  it  away.  This  operation  requires 
more  pulling  force  than  in  the  ordinary 
carbon  process,  and  should  be  done  under 
the  surface  of  the  water,  straight  off,  with- 
out any  stopping. 

It  will  now  be  seen  that  nearly  all  the 
gelatine  has  attached  itself  to  the  print, 
and  that  the  plaster  backing  shows  an 
impression  of  the  image.  The  print  should 
now  be  hung  up  or  laid  upon  blotting-paper 
until  the  remainder  of  the  batch  has  been 
treated  in  the  same  way.  The  second  print 
which  was  put  in  the  hot  water  will  now 
be  ready  to  be  treated  in  the  same  way. 
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and  if  one  print  is  transferred  from  the 
cold  to  the  hot  water  just  before  the  one 
in  tlie  hot  Avater  is  ready  to  strip,  much 
time  Avill  he  saved.  As  it  is  not  advisable 
to  keep  the  plastered  prints  in  the  cold 
Avater  too  long,  any  remaining  prints  had 
better  be  taken  out  and  laid  upon  blotting- 
paper  to  aAvait  the  remoA^al  of  the  plaster 
backing. 

The  next  operation — namely,  the  deA^e- 
lopment  of  the  picture — is  a fascinating 
occupation,  and  as  it  is  performed  in  full 
daylight  or  gasliglit  and  the  AA^ater  is  of  a 
nice  temperature,  it  is  also  pleasant  and 
convenient.  First  see  that  the  temperature 
of  the  Avater  in  the  developing  tank  is 
about  105°  Fahrenheit.  Plunge  one  of 
the  prints  from  Avhich  you  have  remoA^ed 
the  plaster  backing  into  the  hot  A\^ater  face 
doAVUAvards,  and  leave  it  there  for  about  one 
minute,  or  until  the  gelatine  has  become 
loosened ; then  turn  it  over,  and  take  one 
of  the  zinc  plates  (the  size  of  the  print) 
and  place  it  underneath  the  print,  so  as 
to  form  a rigid  backing,  and  by  holding 
the  print  on  to  the  plate  by  tAvo  opposite 
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corners  with  the  thumbs,  move  it  upwards 
and  downwards  in  the  hath  until  the  whole 
mass  of  gelatine  apparently  begins  to 
dissolve.  Now  take  your  little  mug  and 
wash  away  all  soluble  gelatine  by  pour- 
ing mugs  full  of  the  warm  water  over  the 
picture  until  it  is  fully  developed.  Should 
the  picture  not  develop  easily,  leave  it  in 
the  warm  water  for  a little  time  longer, 
and  it  will  develop  much  more  quickly 
with  the  mug  afterwards. 

You  should  now  have  a picture  in  which 
the  shadows  are  raised  up  from  the  paper 
in  consequence  of  the  swollen  condition 
of  the  gelatine.  If  the  development  is 
judged  to  be  complete,  the  picture  may  be 
at  once  immersed  in  a cold  hath  con- 
sisting of — 

Water  ...  ...  ...  ...  40  ounces. 

Alum  IJ  ounce. 

But  it  is  sometimes  convenient  to  allow 
the  picture  to  dry  without  the  alum  hath, 
so  as  to  allow  of  subsequent  local  develop- 
ment, as  the  appearance  of  the  dried  print 
is  different  from  that  on  which  the 
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gelatine  is  in  a swollen  condition.  But  it 
is  essential  that  the  alum  bath  should  be 
used  before  mounting  the  picture.  Any 
manganic  or  ferric  oxide  that  may  possibly 
remain  after  the  development  of  the  picture 
can  be  entirely  removed  by  adding  a little 
oxalic  acid  (say  two  drams  to  forty  ounces) 
to  the  alum  bath,  and  when  this  is  done  the 
only  chemical  substance  remaining  would 
be  a very  minute  proportion  of  chromic 
oxide  which  has  not  been  oxidised  by  the 
acetic  solution. 

MOUNTING  THE  PICTURE. 

The  pictures  may  be  mounted  wet  or 
dry.  I prefer  the  wet  method,  as  the  print 
is  then  in  a pliable  and  ductile  condition, 
giving  every  facility  for  close  adhesion  to 
the  mount.  It  is  conducted  as  follows  : — - 
Immerse  the  picture  in  the  alum  bath  for 
about  ten  minutes  and  wash  it  in  a change 
of  clean  water.  Bring  it  out  of  the  water 
and  surface-dry  it  between  good  white 
blotting-paper.  Lay  it  face  downwards 
upon  a slab  of  glass  and  paste  the  back 
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with  Higgins’s  mountant.  Lay  the  pasted 
print  on  the  mount  in  the  proper  position, 
and  then  with  a soft  moist  sponge  dab  very 
lightly  over  the  picture  until  it  is  quite 
flat  on  the  mount.  .Squeeze  the  sponge 
in  clean  water  and  remove  all  superfluous 
mountant.  If  there  are  any  small  specks 
of  moisture  still  adhering,  they  may  he 
removed  by  flapping  the  picture  with  a dry 
soft  silk  handkerchief.  The  slab  of  glass 
used  for  pasting  should  be  cleaned  every 
time  it  is  used  for  the  purpose. 


POSSIBLE  DIFFICULTIES  AND  THEIR 
REMEDIES. 

The  baching  of  the  plaster  is  difficult  to 
pull  offi,  and  sometimes  tears  in  the  opera- 
tion. This  is  caused  in  most  cases  through 
over-printing.  The  remedy,  of  course,  is 
not  to  print  so  deeply ; but  a longer  soak- 
ing in  cold  water  and  using  the  developing 
bath  at  a higher  temperature  will  mend 
matters.  It  is  necessary  to  point  out  that 
if  only  a portion  of  the  backing  be  removed 
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and  the  remainder  refuses  to  strip,  the  print 
should  be  immediately  returned  to  the  cold- 
water  bath  for  a longer  immersion,  as  if 
kept  in  the  hot  water  the  uncovered  portion 
would  go  on  developing.  This  difficulty 
may  also  arise  from  too  long  immersion  of 
the  plaster  in  the  acetic  bath. 

White  specks.  — Imprisoned  air-bells 
cause  white  specks,  but  these  can  be 
detected  by  their  circular  appearance. 
There  are  sometimes,  however,  other 
angular  white  specks,  due  to  the  gelatine 
failing  to  adhere  properly  to  the  image, 
and  being  pulled  up  during  the  removal 
of  the  plaster  backing.  These  occur  some- 
times on  rough  papers  which  have  not 
had  a preliminary  sizing,  and  also  when 
ordinary  carbon  tissue  is  employed  for 
pigmenting. 

The  remedy  is  to  size  all  rough  papers 
which  are  not  well  sized  in  their  manu- 
facture, and  to  see  that  the  temperature 
of  the  acetic  bath  is  from  75°  to  78°.  One 
dram  of  glycerine  added  to  forty  ounces 
of  the  acetic  solution  will  probably  mend 
matters. 
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Sometimes  on  removal  of  the  plaster 
backing  in  the  developing  water  dark 
rings  of  pigment  with  white  centres  appear 
on  the  print.  This  is  due  to  too  long 
immersion  in  the  hot  water  before  the 
removal  of  the  hacking,  or  the  temperature 
of  the  water  is  too  high.  These  rings 
occur  only  in  the  high-lights  of  the  print, 
and  are  caused  by  the  gelatine  melting  in 
those  places  and  dropping  the  pigment. 
These  marks  can  as  a rule  he  removed 
by  dashing  the  hot  water  against  them 
with  the  mug. 

Although  in  this  process  a very  consider- 
able amount  of  control  can  be  exercised 
in  modifying  the  character  of  the  resulting 
picture,  it  is  like  every  other  photo- 
graphic method — the  best  negative  will 
produce  the  best  initial  print,  which  will 
he  the  easiest  and  most  satisfactory  to 
pigment. 

NOTES  FOR  BEGINNERS. 

Beginners  will  probably  experiment  in 
half -plate  size.  They  had  therefore  better 
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try  a paper  which  is  sufficiently  sized  in 
the  manufacture  for  this  process.  A very 
fine  well-calendered  cartridge  is  a good 
paper  to  use  for  small  work.  There  is  also 
a coated  collotype  paper,  called  Excelsior 
collotype  thick  calendered  printing  paper,” 
sold  by  Messrs.  Penrose  & Co.,  of  Upper 
Baker  Street,  London,  W.C.,  which  gives  very 
pleasing  results  ; but  be  careful  not  to  get 
the  process  ” printing  paper,  the  dressing 
of  which  decomposes  the  sensitising  solu- 
tion. The  single  transfer  paper  employed 
in  the  carbon  process  I have  not  found 
entirely  satisfactory,  the  surface  being 
sometimes  too  hard  and  repellent  to  hold 
the  high-lights  of  the  picture  during  de- 
velopment. In  coating  surfaced  collotype 
papers,  use  a three  to  three  and  a half -inch 
bear’s  hair  brush,  and  lay  the  solution  on 
with  a light  hand.  The  printing  should  be 
carried  out  in  a fairly  strong  light,  until 
the  details  in  the  high-lights  are  just 
visible. 

The  acetic  bath  need  not  be  heated  if  the 
weather  is  at  all  warm. 

Eor  prints  from  negatives  that  have  been 
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made  for  P.O.P.  printing,  the  composition 
of  the  acetic  solution  should  be — 


Water 

Glacial  acetic  acid 
Hydroquinone 
Ferrous  sulphate 


40  ounces. 
80  minims. 
20  grains. 


The  acetic  acid  should  always  be  added 
before  the  other  ingredients. 

The  plastered  prints  should  not  be  soaked 
for  more  than  half  an  hour  in  the  cold 
water  in  summer  weather. 

The  temperature  of  the  developing  water 
should  be  between  104°  and  107°  Fahrenheit. 


ANILINE-COLOURED  PICTURES  FROM 
OZOTYPE  PRINTS. 

The  manganic  oxide  contained  in  an 
Ozotype  print  can  be  made  to  liberate  a 
part  of  its  oxygen  by  treating  it  with  a 
dilute  solution  of  some  of  the  strong  acids. 
This  circumstance  can  be  taken  advantage 
of  in  several  ways.  The  soluble  salts  of 
aniline  produce  a variety  of  colours  by 
different  degrees  of  oxidation,  and  if  a 
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solution  of  aniline  salt  rather  strongly 
acidulated  with  sulphuric,  hydrochloric, 
or  nitric  acid  he  applied  to  an  Ozotype 
print,  the  image  is  changed  to  a beautiful 
green  colour,  which  appears  to  be  fairly 
permanent.  This  green  colour  can  be 
changed  to  a rich  blue,  blue-black,  or 
mauve  by  simple  immersion  in  various 
chemical  solutions. 

Tor  producing  a green  picture,  immerse 
the  washed  print  in  the  following  solu- 
tion : — 

Water  ...  ...  ...  ...  20  ounces. 

Aniline  hydrochloride  ...  ...  1 ounce. 

Sulphuric  acid  ...  ...  ...  30  minims. 

Por  blue  pictures,  wash  the  green  print 
obtained  as  above,  and  immerse  in  a 
solution  of — 

Water  ...  ...  ...  ...  20  ounces. 

Cupric  chloride  ...  ...  ...  1 ounce. 

Por  blue-black  pictures,  add  to  the 
above  cupric  chloride  solution  one  drop  of 
saturated  solution  of  potassium  bichromate. 
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For  mauve  pictures,  wash  the  green 
image  produced  as  described,  and  immerse 
in  a solution  of — 

Water  ...  ...  . . 20  ounces. 

Carbonate  of  soda 1 ounce. 

As  these  colours  change  slightly  if  kept 
too  long  in  water,  a short,  vigorous  washing 
is  advisable. 

This  is  as  far  as  I have  experimented 
in  this  direction,  but  there  is  a wide  field 
for  further  investigation.  There  are  several 
other  phenol-  and  naphthol-derived  salts 
possessing  a colour-giving  element  which 
might  he  used  with  effect,  or  certain 
aniline  dyes  might  he  rendered  colourless 
by  reduction,  and  then  oxidised  into  colour 
again  by  the  image.  Transparencies  in 
aniline  colours  would  be  very  effective, 
and  I have  no  doubt  could  be  easily  made. 


POSSIBILITIES  OF  OZOTYPE. 

Some  of  my  readers  will  no  doubt  wonder 
why  the  gum  method  of  pigment  printing 
could  not  be  adapted  to  this  process.  As 
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far  as  I can  see,  there  is  no  reason  what- 
ever why  pigmented  gum  should  not  he 
used  in  place  of  gelatine.  It  is  only 
through  want  of  time  and  experience  in 
gum  printing  that  I have  not  experimented 
much  in  this  direction.  That  the  image 
produced  by  the  Ozotype  process  will 
render  gum  arabic  comparatively  insoluble 
by  treatment  with  a strong  acetic  solution 
is  a fact,  for  I have  tried  it  several  times. 
Apart  from  the  advantage  of  a visible 
image  to  start  with,  the  picture  would 
possess  better  gradation  than  in  the  present 
method,  from  the  fact  that  the  develop- 
ment would  be  carried  out  on  that  surface 
of  the  gum  coating  which  is  at  the  back 
of  the  impression  of  the  image. 

The  possibilities  of  an  entirely  new 
photographic  image  having  oxidising  pro- 
perties are  so  great  that  for  the  sake  of 
science  alone  further  researches  into  the 
subject  should  not  he  left  to  only  one 
person  to  carry  out. 


Printed  hy  Hazell,  Watson,  d;  Viney,  Ld.,  London  and  Aylesbury. 
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THE  OZOTYPE  COrtPHNY, 

I,  WEEDINQTON  ROAD, 

KENTISH  TOWN, 

LONDON,  N.W., 


ARE  NOW  PREPARED  TO  SUPPLY 

PATENT 

Ozotppt  Sensitising 
Solution 


AND 

SPECIALLY  PREPARED 

pigment  Plasters 

IN  A VARIETY  OF  COLOURS  AND  SIZES. 

PRICE  LISTS  ON  APPLICATION. 
SPECIAL  TERMS  TO  DEALERS. 
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Illustrated  Catalogue  Post  Free. 
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“ Amber 


AND 
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Ruby 
Cameras 

are  more 

HANDY  HAND  CAMERAS 

than  many  of  the  various  patterns  of 
Box  Cameras  now  on  the  market. 


Whilst  they  are  at  the  same  time 

PERFECT  STAND  CAMERAS. 

The  “Ruby”  is 
Three  Cameras 
in  One. 

Perfect  as  a Tripod 
Camera. 


Perfect  as  a Hand 

Camera. 

“ RUBY”  as  a Stereoscopic  Camera  ; . perfect  as  a Stereo- 
the  cheapest  high-class  Camera  made.  Camera. 


It  is  a Stand  Camera,  but  may  also  be  used  as  a Hand  Camera. 
The  Shutter  is  attached  to  and  forms  part  of  the  Camera. 

The  Shutter  folds  up  into  the  baseboard. 

The  front  has  an  unlimited  amount  of  Rise  and  Fall. 

The  Camera  is  fitted  with  Vertical  and  Horizontal  Swings. 

The  Back  may  be  pushed  right  up  to  the  front  for  use  with 
Wide  Angle  Lenses. 

The  Half-Plate  Camera  Racks  from  2|  in.  shortest  focus,  to 


15I  in.  longest  focus. 
: Cai 


The  Camera  has  a double  pinion,  so  that  it  may  be  racked  from 
the  longest  to  the  shortest  focus. 

May  be  arranged  for  Stereoscopic  Work. 

The  Workmanship  is  perfection,  and  unsurpassed  in  any  other 
Camera. 

Outfit)  including  Camera,  with'turntable,  plate- 
holder,  stand,  time  and  instantaneous  shutter,  with  speed 
indicator.  Half-Plate, “£7 17s. 

“AMBER”  Outfit  No.  1,  including  Camera, 
pSate-holder,  stand,  and  Rapid  Rectilinear  Lens. 

Q,uarter-Plate,  £5  5s.  Half-Plate,  £6  6s.  6d. 

Whatever  Camera  you  buy,  insist  upon  its  being 
fitted  with  the  World-renowned  THORNTON- 
PICipiRD  SHOTTER.  Don’t  be  put  off  with 
imitations  which  are  unreliable  and  fail  at  the  critical 
moment. 

The  Thornton -Pickard  Manfgr-  Co.,  Ltd.,  Altrincham. 
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A REVOLUTION 

IN  PHOTOQRAPHY 

has  been  caused  by 
the  introduction  of.... 

^ VEL0X 


A process  simple  in  the  extreme.  You  can  make 
your  prints  using  day-light,  gas-light,  candle-light, 
any  kind  of  light.  You  can,  for  instance,  do  your 
printing  and  developing  in  a comfortably  lighted  room 
with  your  family  and  friends.  No  waiting  for  the 
sun  to  shine  trying  to  make  half-a-dozen  prints,  or 
being  frozen  to  death  on  a cold  day.  The  results  are 
beautifully  soft  and  artistic,  appealing  to  the  taste  of 
the  cultivated.  Further,  the  prints  are  permanent, 
and  the  paper  does  not  spoil  with  age. 


For  contrasty  effects  and 
soft  negatives. 


The  Varieties  made  are  : — 

Carbon  Delo^— Matt 

IDClOJ — Enameled 
IROUOb  IDelOi*— Rough  Surface 
''  Special  Iportralt  DelOi— Half  Matt  ^ For  soft  effects 

Special  ’’  dossil  IDelO^— Enameled  l and  contrasty 

■“  Special  ” IROUgb  UelOX-Rough  Surface  ) negatives. 

„ (double  weight)  needs  no  mounting. 


Sold  by  all  Dealers,  or  from 

JOHN  J.  QRIFFIN  & SONS,  Ltd., 

20-26,  Sardinia  St.,  Lincoln’s-Inn-Ficlds, 


LONDON,  W.C.  - - ENGLAND. 
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PbotoflrapMc  Censes. 

EXTRA  RAPID,  RAPID,  MEDIUM,  & WIDE-ANGLE. 

TO  SUIT  EVERY  POSSIBLE  REOUIREMENT  OF 

Professional  and  Amateur  Photographers 
and  Process  Workers, 

ALSO  FOR  TAKING  AND  PROJECTING 

CINEMATOGRAPH  PICTURES. 


PRICE  LISTS  AND  ESTIIVIATES  FREE. 
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Wray’s  Lenses. 

THE  PUTYSTICMAT. 

One  of  the  finest  of  Modern  Anasigmatic  Lenses* 

A Rapid 
A Wide  Angfle 

and 

A Single  Lens 
combined. 


Actual  Size  of  7-in.  Platystigmat. 

IRapiJ)  ant)  Mibe  HitQle  IRectiltnear  Xenacs. 

SPECIAL  R.  R.  LENSES  FOR  HAND  CAMERAS, 
from  3|  to  7-in.  focus. 

LANTERN  PROJECTION  LENSES, 

CINEMATOGRAPH  LENSES. 

Illustrated  Price  List  FREE. 


illustrated  Catalogue  of  Telescopes,  Microscopes,  Field  and  Marine  Glasses,  etc., 

for  Stamp. 


w.  WRAY,  ©ptician, 

59,  NORTH  HILL,  HICHCATE,  LONDON,  N 
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UNRIVALLED  FOR 

PLATES,  FILMS, 

. AND  PAPERS. 


“ Developoids,” 
or  Developing  Tablets, 

Introduced  1889. 

— • — 

Compressed  Pyro  and 
Soda. 

— • — 

Metol  and  Hydrokinone. 

— • — 

Eikonogen  & Hydrokinone* 

— • — 

Invaluable  for  Travellers. 

No  Scales  or  Weights. 
Compact  and  Soluble. 

— • — 

POWELUS 

^‘Compressed  Gold  Bat 
keep  indefinitely. 


T.  H.  POWELL, 

pboto  Cbemi6t, 

ii6,  Denmark  Hill,  LONDON,  S.E. 
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with  full  aperture,  give  critically  fine  definition  right 
up  to  the  margins  of  their  plates,  and  will  cover  larger 
plates,  as  wide  angle  lenses,  when  stopped  down, 

They  are  free  from  distortion,  from  spherical  and 
chromatic  aberrations,  from  astigmatism  and  curved 
field,  from  flare,  ghost,  and  other  common  defects  of 
lenses. 

They  are  nicely  proportioned,  more  accurately  made, 
and  better  finished  than  any  other  lenses. 

They  are  more  compact,  and  weigh  much  less  than 
other  anastigmats,  and  cost  less. 

Ask  for  the  Cooke  Booklet, 

jAYLOR.'fAYLOI^'^HoP^Orl. 

IStoughton  Street  Works.  LEICESTER. 

AND  18  Berners  Street,  LONDON,  W. 
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QJ,  , HAND  OR  STAND 

— Gameras. 

The  XIT  has  rising:  front,  focusingf,  tripod  fittings,  for  hori- 
zontal or  vertical  pictures, . and  is  the  Only  Camera  for 
pictures  4^X3^  easily  carried  in  the  breast  pocket. 

THE  ALUIVHNIUm  SERIES. 

Fitted  with  SHEW,  Dallmeyer,  Cooke,  goerz,  Ross, 
Zeiss  Lenses,  from  £8  8s. 

New  Popular  Series. 

THE  eUlNEA  XIT. 

For  PLA  TES  or  for  CUT  FILMS,  x 3J. 

CAMERA— Rising  Front,  Tripod  Fittings. 
LENS— 5|-in,  Achromatic  Focusing. 
SHUTTER— Shew’ s Central  Eclipse. 
BACKS— Shew’ s New  Pattern,  Patent, 

Rapid  Changing. 

FINDER — New  Brilliant,  Focusing 

Screen  and  Tripod  Screw. 

Weighing  Complete  only  oz.  Is. 

Rapid  Rectilinear  Lens,  Iris  Diaphragms./78  Focusing  Scale,  Thornton-Pickard  Time  and  In- 
stantaneous  Blind  Shutter,  three  double  backs,  brilliant  finder,  etc.,  m case.  £3  3s- 
The  New  Bausch  & Lorab  Shutter,  Improved  Speed  Indicator,  i to  looth  second,  hand  and  ball 
release  for  time  exposures.  Special  R.  R.  Lens,  Iris  Focusing  Tube,  and  accessories  as 

above,  £4  4s- 

SHEW^S  REFLECTOR,  1899, 

REVERSING  BACK,  RACK  AND  PINION  FOCUSING,  ADJUSTABLE  SPEEDS,  FREEDOM  FROM  COMPLICATIONS. 

The  main  features  of  the  Reflector  are  ; — 

The  full-size  View  Finder  with  special  Folding 
Hood. 

Shew’s  Extra,  Rapid  Rectilinear  Lens,  f / 8,  Iris 

Diaphragm. 

Shutter — a flexible  blind  passing  across  the  Lens 
with  adjustable  speeds. 

Rack  and  Pinion  Focusing,  for  Hand  or  Stand. 

Reversing  Frame  for  carrying  Slide  or  Magazine 
for  horizontal  or  for  vertical  pictures. 

The  Camera,  No.  1,  as  above,  covered  in  hard 
grained  leather,  with  carrying  handle  and 
shoulder  strap,  three  of  our  “ Xit  ” pattern 
for  glass  or  for  cut  film,  focusing  screen  and 

tripod  fittings  £4  4 0 

Do.,  do..  No.  la,  with  Euryscope 

Lens,//6  4 17  6 

The  Reflector,  now  made  in  5 X 4 and  4j  X 3I,  of 
superior  manufacture,  with  spring  door,  im- 
proved release,  mahogany  polished  fronts, 
etc.,  etc. 

No.  5 X 4 4l  X 3i 

3,  with  Dallmeyer  Stig- 

matic  Lens,//6 

4,  with  Zeiss  Lens,  Series 
*n.,/-/6-3 

5a,  with  Cooke  Lens,  y76'5 
Daylight  Cartridge  Film  Holder,  fitted  interchangeable  with  the  double  backs,  5X4.  £1  7 6 ; 
4iX3i  £1  7 6 

Camera  List,  new  edition,  now  ready,  free,  of  J.  F.  SHEW  <Sr  CO. 

1849.  Inventors,  Manufacturers  & Patentees  of  Specialities  in  Photographic  Apparatus, 
AND  Dealers  in  every  description  of  Photographic  Materials  & Apparatus, 

NEWMAN  ST.,  '-“o'STilrs.,,  LONDON,  W. 
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STIGMATIC  LENSES. 

3 Series.  F/5,  F/6,  F/7*5 


PORTRAIT  LENSES. 

Series  C F/2,  B F/3,  A F/4 
DF/6. 


Wide  Angle 

Lenses 

Landscape 

Lenses. 


Telephoto 

Lenses 

R.  R. 

Lenses. 


Stereo 

Lenses. 


if / The 

iST  ^ //  “ Dallmeyer.” 

U The  New  Long 
Focus. 


The  “Popular.” 


STfl|lD  Gupijiis. 


The 

Improved  Sanderson. 
The  Light  Conical. 
The  Standard  Conical. 
The  Square  Long  Extension. 
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JAPANNED  TIN  MAGIC  LANTERN. 


With  3-wick  Refulgent  Lamp,  4-in.  Con- 
denser, and  Achromatic  Front  Objective 
with  Rack  and  Pinion  Adjustment  (which 
is  also  useful  for  taking  J-plate  portraits), 
18/-.  Better  quality,  with  4-in.  Con- 
denser, and  best  quality  Achromatic 
Front  Objective,  and  3-wick  Lamp,  28/6. 
4-wick  lamps  instead  of  3-wick,  2/-  extra. 
Ditto,  Russian  Iron,  21/6. 


THE  TOURIST. 


HalT-Plate  Camera. 


Including  Three  Mahogany  Double  Dark 
Slides,  the  J-plate  slides  being  fitted  with. 
Carriers  for  ^-plates.  Clips  at  sides,  and 
Hinged  Shutters. 

Rapid  Rectilinear  Lens,  with  Iris 
Diaphragms,  3-fold  Sliding 

Leg  Stand 47/6 

Camera  only  and  i Slide  . . . . 35/- 

„ „ ,,  3 Slides  . . . . 31/- 


THE  CHEAPSIDE  HAND  CAMERA. 

1899  Model.  Greatly  Improved. 


This  well-known  camera  I have 
this  season  improved  by  fitting  same 
with  2 Sunk  Levels,  improved  form 
of  Iris  to  Lens ; adjustment  to  Shuttei*,, 
and  also  2 Bushes,  to  enable  same  to> 
be  used  on  Tripod  in  horizontal  or 
vertical  positions.  The  body  is 
covered  in  morocco  leather,  holding 
12  plates,  3J  X 4^,  automatically 
changed  by  simply  turning  lever  a 
side,  exposed  plates  being'  recorded 
by  indicator  at  back  of  camera. 
Shutter  can  be  adjusted  from  I'loth 
to  i*6oth  of  a second. 


Fitted  with  Eapid  Achromatic  View  Lens  andTris  36/- 

„ ,,  ,,  ,,  ,,  „ ,,  „ 1898  Model,  no  Levels  . . 35/- 

„ „ „ „ ,,  „ „ ,,  34  x3^6  Plates 18/6 

,,  „ Rapid  Rectilinear  and  Iris  Pneumatic  Release  to  Shutter  ..  ..55/6 


117  & 118,  Cheapside  and  Milk  Street,  E.C. 

Please  send  for  Illustrated  Lists  Free. 
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Wm  Patterson, 

PHOTOGRAPHIC  EXPERT  AND  DEALER, 

I reton  House,  Highgate,  London,  N. 

EASY  TERMS  for  every  sort  and  kind  of  Photographic 
Apparatus,  Lanterns,  etc. 

EXCHANGE  Old  Apparatus  exchanged,  taken  in  part  pay- 


ment, or  in  lieu  of  Instalments. 

ADVICE  Beginners’  difficulties  solved  and  help  igiven.  Questions, 
fully  answered,  1/-  each. 


PERFECT”  CAMERA  SETS,  comprising  all  that  is 

modern  in  design  and  workmanship.  Price:  i-pk,  55/-;  ^-pkj 
75/-  ; i-pl.,  168/-,  etc. 

Send  for  a Price  List, 


Telephone  : 294,  KING’S  CROSS. 

W.  PATTERSON,  tRETON  HOUSE,  HIGHGATE. 

The  only  EUROPEAN  HOUSE  IN  INDIA  Dealing  wholly  in 
Photographic  Goods  Imported  from  Reliable  English  Firms. 
ORDERS  RECEIVED  AND  EXECUTED  IMMEDIATELY. 

AGENTS  FOR  ROSS,  Ltd,,  LONDON, 
KODAKS  AND  FILMS  STOCKED. 

The  Only  House  for  Tourists. 

JOXXKT  B1L.ESX3S, 

t8,  GHOWRMCHEE  ROAD,  /Near  the  \ 

GALGUTTA,  INDIA.  V Grand  Hotel. f 


Use  WRATTBN’S 

‘London’  Plates. 

WRATTEN  & WAINRIGHT,  .".Tanc 

Lists  Free. 
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Ail  Wide-awake  Photographers  and  Process  Workers  should  use  the 

Photo  Autocopyist. 

A simplified  form  of  Collot3?p'e,  without  the  use  of  Glass  Plates,  expensive 
^ ^ Press,  and  other  elaborate  Plant. 

Photographers  are  able  to  reproduce  an  unlimited  number  of  Permanent  Prints 
-from  Negatives,  equal  to  Silver^  Platinotype,  or  Bromide  Prints. 

(Great  saving  of  time  and  expense  over  the  ordinary  way  of  printing.) 

Write  for  Price  Lists  and  Specimens,  or  call  and  see  it  in  operation. 

THE  AUTOCOPYIST  COMPANY, 

64,  QUEEN  VICTORIA  STREET,  LONDON,  E.C. 

Plates  ana  Primina-Oul  Papers. 


BEST  QUALITY  ONLY. 

//=  Sample  sent  direct  from  the  Factory, 

F.  G.  O.  STUART, 

NATIONAL  DRY  PLATE  AND  PAPER  WORKS, 

57,  59,  and  61,  Cromwell  Road, 

SOUTH  A3VCI>TOKr. 


IBTISTIC 


UldlliS  paints  for  some  of  the  best  Studios, 

^ can  give  prompt  and  personal  attention  to 
any  order,  large  or  small. 

F1I€IS,  for  ordinary  grounds,  also  a series  after  the  old  masters — 

8x6,  i|/=  8x7,  1?/S  8x8,  2,@/= 

and  with  foreground  making  8 X i6,  On  Good  Canvas. 

Designs  {returnable)  two  Stamps.  Accessories  suitable  for  use  with  the  backgrounds. 

Address:  ORPINGTON,  KENT, 

The  ‘SCROLL’ 

PATENT  ROLLER  BLIND  SHUTTER. 

Time  and  Instantaneous. 

A reliable  shutter  for  every  purpose  ; neatest  and  most  compact ; an  ornament  to  a 
■ camera.  Made  in  polished  mahogany,  with  pneumatic  release. 

Prices  for  Hoods  up  to  if  in.,  10/6  ; 2 in.,  12/-  ; 2J  in.,  15/- 
Stereoscopic,  if  in.,  17/6.  Speed  Indicators,  2/- 

Behind  Lens  Shutters  same  price.  All  sizes  made. 

From  all  Dealers,  or  send  to  the  Sole  Makers  : 

B.  W.  HORTON,  Cold  Harbour,  Hythc,  KENT. 


Amateur  Photographer  Library— Advertisements. 


XIX 


GOOD  BOOKS. 


DiCtiOna.ry  of*  Photography^  For  the  Amateur  and  Professional 
Photographer.  By  E.  J.  WALL,  F.R.P.S.  Revised,  con-ected,  and  brought  up- 
to  date  by  Thomas  Bolas,  F.C.S.,  F.I.C.  Seventh  Edition,  Enlarged  to  632  pages. 
Crown  8vo.  Cloth,  7s.  bn'.,  postage  i^\d. 

Picture- Making  by  Photography.  By  H.  P.  ROBINSON. 

Crown  8vo,  cloth.  160  pages.  2s.  od.,  postage  36/. 

The  Book  of  the  Lantern.  By  T.  C.  HEPWORTH,  F.C.S. 

3s.  6(/.,  postage  3^/. 

The  Lantern-Slide  Manual.  By  JOHN  A.  HODGES.  Crown 

8vo,  cloth.  2S.,  postage  2>d. 

Gothic  Architecture  (Handbook  to).  By  T.  PERKINS,  M.A. 

Crown  8vo,  cloth,  220  pages.  3s.  6<f.,  postage  },d. 

Platinum  Toning.  By  LYONEL  CLARK.  Crown  8vo,  cloth.. 

IS.,  postage  Q.d. 

Experimental  Photography.  By  C.  J.  REAPER,  F.C.S. 

Second  Edition.  8vo,  cloth,  is.,  postage  '2d, 

Short  Chapters  on  Art  Photography.  By  H.  P.  ROBIN- 

SON. Second  Edition.  Crown  8vo,  cloth,  is.,  postage  2d. 

Development.  By  LYONEL  CLARK.  Fourth  Edition.  Crown  8vo,, 

cloth.  IS.,  postage  2d. 

The  Art  of  Retouching.  By  J.  HUBERT.  Seventh  Edition. 

Crown  8vo,  cloth,  is.,  postage  2d. 

Elementary  Photography.  By  JOHN  A.  HODGES.  Third 

Edition.  Crown  8vo,  cloth,  is.,  postage  2d. 

Carbon  Printing.  By  E.  J.  WALL.  Third  Edition.  Crown  8vo, 

cloth.  IS.,  postage  2d. 

Wet  Collodion,  and  How  to  Work  It.  By  C.  W.  GAMBLE. 

Crown  8vo,  cloth,  is.,  postage  2d. 

The  Lantern,  and  How  to  Use  It.  By  GOODWIN  NORTON. 

Crown  8vo,  cloth,  is.,  postage  2d. 

Platinotype  Printing.  By  A.  HORSLEY  HINTON.  Crown  8vo, 

cloth.  IS.,  postage  2d. 

Photographer’s  Note  Book  and  Constant  Companion. 

By  Rev,  F.  C.  LAMBERT,  M.A.  Crown  8vo,  cloth,  is.,  postage  2d. 

Photo-Aquatint;  or.  The  Gum-Bichromate  Process. 

By  ALFRED  MASKELL  and  ROBERT  DEMACHY.  Crown  8vo,  cloth.  is.„ 
postage  2d. 

Animated  Photography.  By  CECIL  M.  HEPWORTH. 

Crown  8vo,  cloth,  is.,  postage  2d. 

Architectural  Photography.  By  G.  A.  T.  MIDDLETON, 

F.R.I.B.A.  Crown  8vo,  cioth.  is.,  postage  2d. 

Mounts  and  Frames,  and  Mow  to  Make  Them.  By 

Rev.  F.  C.  LAMBERT,  M.A.  Crown  8vo,  cloth,  is.,  postage  2d. 

Practical  Pictorial  Photography  (Part  S.).  By  A. 

HORSLEY  HINTON.  Crown  8vo,  cloth,  is.,  postage  2d. 

Practical  Pictorial  Photography  (Part  11.).  By  A.^ 

HORSLEY  HINTON.  Crown  8vo,  cloth,  is.,  postage  2d. 


London  ; HAZELL,  WATSON  & VINEY,  Ld.,  1,  Creed  Lane,  E.C. 
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The  “X  ” Folding  Dark  Room. 

Size  6 ft.  X 3 ft.  2 in.  x 3 ft.  2 in. 


This  is  the  most  portable  Dark  Room  on  the  Market,  folding  into  a space  of 
6 ft.  4 in.  by  6 in.  The  framework  is  constructed  on  the  “X”  principle, 
selected  wood  being  used.  The  cloth — black  outside,  and  ruby  inside — is  the  best 
procurable  for  the  purpose.  It  has  a shelf  which  can  be  easily  fitted  inside,  and 
the  whole  can  be  erected  or  taken  down  in  less  than  one  minute. 


PRICE  (complete  in  Valise)  24/= 

Extra  wide  Folding  Shelf,  2/6  extra. 


To  be  had  of  all  Dealers,  or  direct  from  the  Sole 
Manufacturers  and  Patentees  s 

THE  “X”  CHAIR  PATENTS  COMPANY,  LTD., 

4,  BERRY  STREET, 
CLERKENWELL  ROAD,  LONDON, 


E.C. 
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NO  STAIN.  NO  BLEACHING- 

COMPLETE  INTENSIFICATION 

WITH  ONE  MANIPULATION. 


TAT£Nf • 


SCHERINQ’S  NEW  DEVELOPER. 

A ilurol 


SOME  ADVANTAGES: 

NO  STAIN,  even  with  prolonged  development 
QUICKER  in  action  than  Hydrokinone* 

Gives  DETAIL  equal  to  any  developer* 

GETTY  CENTER  LIBRARY  ^ CONS  restrained* 

d CLEAN  WORKING* 


740  M27  1900 
c.  1 


Manly,  Thomas. 


BKS 


Ozotype  : the  new  carbon  printing  proces 


3y  temperature* 


3 3125  00275  1424 


